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3.0 STATEMENT OF POLICY 

Savannah L a b o r a t o r i e s  is committed co p r o v i d i n g  q u a l i t y  d a t a  and w i l l  
endeavor  t o  use  good q u a l i t y  c o n t r o l  and q u a l i t y  a s s u r a n c e  p r a c t i c e s  f o r  
a l l  f i e l d  sampling and l a b o r a t o r y  a n a l y t i c a l  p rocedures  i n  o r d e r  t o  ensure  
t h e  b e s t  p o s s i b l e  p r e c i s i o n ,  a c c u r a c y ,  and representativeness of  r e s u l t s  
from t e s t i n g  o f  environmental  samples .  

The o b j e c t i v e s  of the  QA program a r e  t o :  

(1) P r o p e r l y  c o l l e c t ,  p r e s e r v e ,  and s t o r e  a l l  samples ;  

( 2 )  M a i n t a i n  adequaze custody r e c o r d s  from sample c o l l e c t i o n  chrough 
r e p o r t i n g  and a r ch iv ing  of r e s u l t s ;  

( 3 )  Use p r o p e r l y  t r a i n e d  a n a l y s t s  t o  ana lyze  a l l  samples  by approved 
mechods and wichin h o l d i n g  t i m e s ;  

( 4 )  Produce QC v e r i f i a b l e  d a t a  which can  be docwnenced t o  show t h a t  t h e  
s y s  tern was c a l i b r a t e d  and w i t h i n  p r e c i s i o n  and  a c c u r a c y  c o n t r o l  
l i m i t s  ; 

( 5 )  A c c u r a t e l y  calcula~e, check,  and enter a l l  d a t a  i n t o  the  Laborzcory 
In formar ion  ? lana~ement  System; and 

( 6 )  Document a l l  t h e  above a c ~ i v i t i e s  i n  o r d e r  that a l l  d a t a  czi? be 
i n a e p e n a e n ~ l y  validated. 

Savannah Laboracor ies  i n t e n d s  t o  f o l l o w  a l l  p rocedures  r e f e r e n c e d  i n  t h i s  
p l a n  and  t o  conform t o  EPA and s t a t e  r e g u l a t o r y  agency g u i d e l i n e s  f o r  each 
p r o j e c t  r e p o r t e d .  Any changes i n  EPA o r  o t h e r  r e g u l a t o r y  p rocedures  w i l l  
be  i n c o r p o r a t e d  dur ing  p e r i o d i c  r e v i s i o n s  o f  t h i s  p l a n .  

Adherence t o  che p rocedures  of this p l a n  i s  a s s u r e d  by t h e  ass ignmeni  of 
an e x p e r i e n c e d  p r o j e c t  mansger t o  each  p r o j e c t .  The p r o j e c t  manager 
c o o r d i n a t e s  and is  r e s p o n s i b l e  f o r  a l l  phases of Savannah L a b o r a t o r i e s '  
involvement  i n  t h e  p r o j e c t  , i n c l u d i n g  p r e - p r o j  e c t  p l a n n i n g ,  sample bocc le  
p r e p a r a t i o n ,  f i e l d  sampl ing,  computer e n t r y  of work, a p p r o v i n g  a n a l y t i c a l  
and q u a l i t y  c o n t r o l  d a t a ,  f i n a l  review of r e p o r t ,  and  d i s c u s s i o n  of 
r e s u l t s  w i t h  c l i e n t .  The p r o j e c t  managers a r e  a s s i s t e d  by QA managers and 
staff a t  e a c h  l a b o r a t o r y .  

The QA P l a n  w i l l  be u t i l i z e d  by a l l  f i v e  Savannah L a b o r a r o r i e s  f a c i l i t i e s .  
A d d i t i o n a l l y ,  a l l  l a b s  use  i d e n t i c a l  S t a n d a r d  Operating Procedures  ( S O P ) ,  
a l l  d a t a  a r e  i n c o r p o r a t e d  inco  a s i n g l e  Labora to ry  I n f o r m a t i o n  Management 
System (LIMS) network which g e n e r a t e s  common QA limits, etc., and i s  
a c c e s s i b l e  t o  a l l  employees. Each p r o j e c t  i s  d i r e c t e d  by a  s i n g l e  p r o j e c t  
manager who s u p e r v i s e s  a l l  employees i n v o l v e d  on t h e  p r o j e c t ,  and a l s o  
reviews, approves ,  and signs a l l  d a t a  r e p o r t s .  

The f o l l o w i n g  s e c t i o n s  o f  t h i s  QA p l a n  d e t a i l  t h e  o r g a n i z a t i o n a l  
s t r u c t u r e s  and p rocedures  through which a l l  l a b o r a t o r y  r e s u l t s  are 
g e n e r a t e d .  
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4 . 0  ORGANIZATION AND RESPONSIBILITY 

Savannah Laboratories and Environmental Services, Inc. has laborarory 
facilities in, and conducts field operations from, Savannah, Gaorgia; 
Tallahassee, Florida; Mobile, Alabama; Deerfield Beach, Florida; and 
Tampa, Florida. All five facilities are structured under a common 
administrative, data management, and quality assurance (QA) syscem as 
ouclined in Figures G.l, 6.2, 4.3, 4.4, 4.5, and 4.6. 

Ducies of the key personnel ars  as follows: 

A)  Company P r z s i d e n ~  

1 1 E s c a b l i s n  cor?ora~a policy; 

2 )  Plan a n d  oversee laboratory infrascrucrure 
conscruc~ion/zcquisi~~~n; 

3) Kegociate con~ractu~l agreements; and 

4 )  Other adminiscrarive and budgerary functions 

B Company Vice Presicent 

1) Provia? guidznca co lab directors; 

2 )  3 ~ i b l . i s h  z rc  na inca in  company-client relationships; anc 

3) Assisc presiaenc in establishing and carrying out corporsts 
policy. 

C )  Controller 

1) Supervise acniaistratian seccion; 

2 )  Prepare financial reports; 

3 Coorainsre risk management program; and 

4 )  Assis:  corporate officers with budgetary problems. 

D) Corporate Technical Staff 

1) Provide technical support for all divisions; 

2 )  Coordinate technical activities affecting all divisions; 

3) Write SOPS and other technical documents; and 

4 )  Inform all divisions about new methods. 
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E) Bus iness  Manager 

1) Superv i se  a c c o u n t i n g  s e c t i o n ;  

2 )  Coord ina te  purchases and payables; and 

3 )  Main ta in  e q u i p m e n t i n v e n t o r y  a n d b u s i n e s s  r e c o r d s .  

1) Respons ib le  f o r  day-to-day o p e r a t i o n  o f  lab; 

2 )  Provide projec:  manager g u i d a n c e ;  

3 )  E s t a b l i s h  p r o d u c c ~ o n  p r i o r i t i e s ;  and 

) Approve h i r i n g  d e c i s i o n s  

G )  ? r o j  e c t  Xanager 

1) I n i t i a l  c o n t z c t  with c l i e n t  on i n d i v i d u a l  job c a s k s ;  

2 )  F r e p z r e  a11  work  p l a n s ,  schedules and manpov.qer s 1 l o c ~ r i o z . s ;  

3 )  Iniciace a i l  p r o c u r z a e n t  f o r  t h e  p r o j e c t s ;  

4 )  Day- co  - d z y  s u p e r * r i s i o n  of  t h e  prof e c t  team i r . c l x a i ~ , s  
analytical depar tment  managers,  f i e l d  sampl ing  crews s n c  cats 
managenenc p e r s o n n e l ;  

3 > Coordinate f i n a n c i a l  and c o n t r a c c u a l  a s p e c t s  o f  t h e  p r o j e c ; ~ ;  

6 Provide f o r m a c t i n g  and t e c h n i c a l  revie**- o f  all r e p o r z s ;  

7 )  P rov ide  day-to-day communication v i t h  t h e  clienc; 

8 )  E x e r c i s e  f i n a l  r ev iew and a p p r o v a l  on all reports znd i n v o t c e s  
f o r  t h e  p r o j e c t ;  and 

9 )  Respond t o  p o s t  p r o j e c t  i n q u i r i e s  

H )  QA Manager 

1) Coord ina te  with the project manager,  and l a b o r a t o r y  manager i n  
o r d e r  to i n s u r e  t h a t  project QA i s  m a i n t a i n e d ;  

2 )  Be a v a i l a b l e  t o  discuss QA activities and results w i t h  c l i e n t ;  

3 )  Prepare  QA r e p o r t s  t o  management; 

4 )  Perform p e r i o d i c  system a u d i t s ;  
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5 )  Review not-in-compliance reports and approve corrzctive 
accions ; 

6 )  Coordinate the preparation and approval of all QX plsns, 
method SOPS and QA audit responses; and 

7) Coordinate and be present during a11 external QA Audics. 

I) Laboratory lIanager 

1) Coordinatz all production activities; 

2) Work w i ~ n  project managers t o  ensure project objecrivas zre 
mer: 

3 1 Provide guicsnce to department managers; and 

L ) In~erview and hire technical personnel. 

J )  Sample/Data Manager 

1) Schedule b o i ~ l e  orders and supervise bottle prep staff: 

2 )  Supervisz  ccs rody staff; 

3 Cooreinare wirh  project manager and field/sampling rnznazzr on 
scheaulins f i e l d  sampling efforts; 

L) Idencify and document custody discrepancies and comnunicate 
wirh client on custody problems; and 

5 )  Supervise daca management staff including compurer login, daca 
entry, report preparation, and data archiving personnel. 

1) Coord ina te  znd schedule sampling crews; 

2) frepare sampling reports; and 

3) Ensure sampling protocols are followed 

L) Department Manager 

1) Organize work flow in department; 

2) Assure adequate inventory of reagencs and equipment; 

3) Ensure effective maintenance and repair of instrumentation; 

4) Investigate and evaluate new methodology and equipment; and 

5 )  Train new employees. 
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A lisr of all ~echnical employees and resumes for each of the 
professionals in the organization are provided in Section 16.0. 

In case of instrrrment failure, high sample volume, o r  rapid turnaround 
requirernencs, samples are interchanged among the five faciliriss. Ir? 
~ h e s e  sicuacions, samples or preserved extracts are t r a n s p o r t e d  undar ETA 
recommended cha in -o f - cus tody ,  handling and scorage procedures. T h i s  
incer-exchange of vorkload practice is possible because of single 
adniniscrative structure, the use of identical analytical and 4-4 
protocols, and che facz that all five facilities are tied i n c o  ( v i a  
t e lephone  modern) a cencrzl compucerized Laboracory Information Ifanagenenc 
System (LIXS). 
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5.0 QUALITY ASSURANCE OBJECTIVES (PRECISION, ACGffRACY, AND PQLs) 

Savannah Laboratories has a comprehensive quality assurance program which is 
based on the program outlined in EPA's Interim Guidelines and Specifications for 
Preparing Quality Assurance Projec t  Plans (QAHS-005/80) ,  in rhe Handbook f o r  
Analytical Quality Control i n  Pacer and Wastewater Laborarories (EPA, 1979) and 
in the Association of Official Analytical Chemists' Quality Assurance Principles 
for Analytical Laboratories. 

The key to Savannah Laboratories QA/QC program is strict adherence to che program 
during all phases of the project including: presampling discussions; sample 
collection, preservation, transportation and storage; sample login and tracking; 
laboratory analyses; and validation and reporting of results. 

Project and QC data from all facilities are entered into a single Laboratory 
Information Management System (LIMS). The LIMS provides a computerizedmechanism 
for scoring field and login information, tracking sample holding times, 
scheduling and preparing laboratory work sheets, storing results and QC data, 
reviewing results and relacing them to eheir corresponding QC data, and printing 
reports and invoices. The Project Manager, QA Manager, and data management and 
reporting personnel have direct access via a CRT rerminal to all project and Qh 
data from all five facilities. 

Tables 5.1 and 5.2 list the laboratory parameters determined by Savannah 
Laboratories, the methodology, the QA objectives for precision, .accuracy and the 
normal practical quantification Limits (PQLs) for relatively clean environmental 
samples. Accuracy control limits are for lab control standards (LCS) or blank 
spike recoveries and do not apply to matrix spike (advisory only). Table 5.3 
gives the same information for field parameters. 

PRECISION 

The Savannah Laboratories objective for precision is to meet the precision data 
generated by che applicable method validation on similar matrices. Relative 
percent difference (RPD) is used to express precision between two replicate 
values. In routine analyses, the values for most parameters are usually below 
PQLs; therefore, precision data are derived from duplicate matrix spike or lab 
control standard results. 

The relative percent difference (RPD) is calculated as 

RPD - V1 - V2 X 100 
( V 1  -c V2)/2 

V1, V2 - The two values obtained by analyzing the duplicate samples. 

ACCURACY 

The Savannah Laboratories objective for accuracy is to meet the accuracy data 
generated by the applicable method validation on similar matrices. Percent 
recovery (XR) is used to express accuracy from the analysis of blank spikes and 
other QC samples. 
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The percent recovery (XR) is calculated as below: 

XR - SPV - SAV X 100 
S A 

SAV - The background value, value obtained by analyzing the 
sample 

SA - Concentration of the spike added to the sample 

SPV - Value obtained by analyzing the sample with the spike 
added 

COMPARABILITY 

The Savannah Laboratories objective for comparability is to strive toward the 
comparability of sample parameters on similar matrices as they r s l a t e  to 
precision and accuracy determinations. Strict adherence to QA/QC procedures 
promotes the comparability of one set of reference dara to another or 
comparability of daca among all facilities. 

REPRESENTATIVENESS 

The Savannah Laboratories objective for representativeness of field samples is 
to ensure that a set of data accurately depicts the distinguishing characreristic 
of a sample source. Representativeness is enhanced by an attempt to mi:< samples 
prior to aliquot removal. Results are considered reliable and represenzacive if 
the sample distribution is within statistically defined bounds of the population 
mean and variance. 
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TABLE 5.1. LABORATORY ANALYTICAL HETHODS , QA OBJECTIVES AND 
PRACTICAL 

PARAMETER 

Aluninun 

Antimony 

Arsenic 

Barim 

Beryi 1 iun 

Boron 

Cadmi m 

Catciun 

Chrciniun 

Chrcmiun, hexavalent 

Coba l t 

Copper 

I ron 

QUANTITATION LIMITS (PQL) 

mrmo 
(Prep) 

200.7A 
200.7/6010(30101 
Sat tuater 
CLP 

200.7/6010(3010"') 
204.2/7041(3005) 
CLP 

200.7A 
.200.7/6010(3010) 
206.2/7060(3020'**) 
206.3/7061 
206.3/7061-Saltwater 
CLP 

200. 7A 
200.7/6010(3010) 
CLP 

200.7/6010(3010) 
210.2/7091(3020) 
CLP 

200.7/6010~3010'**) 

200,7A 
200.7/6010(3010) 
213.2/7131(30201 
S a l t w a t e r  
CLP 

200.7/6010(3010) 
CLP 

200.7A 
200.7/6010(3010~ 
218.2/7191(3020) 
CLP 

7196 

200.7/6010(3010) 
CLP 

200.7A 
200.7/6010(3010) 
220.1/220.2(3020) 
Saituater 
CLP 

200.7A 
200.7/6010(3010) 
236.2(3020) 
Saltwater 
CLP 

Lead 

Lithiun 

Hagnes i un 

Manganese 

200.7A 
200.7/6010(3010) 
239.2/7L21(3020) 
sat twatcr 
CLP 

3500-Li 0 

200.7/6010(301D) 
CLP 

200.7A 
200.7/6010(3010) 
CLP 

FOR WATER AND OTHER 

DEFE~~EYQ 

65 
3/2 
5 
45 

3/2 
3/2 
45 

65 
3/2 
3/2 
3/2 
3/2/5 
4 5 

65 
3/2 
45 

3/2 
3 /2 
45 

3/2 

LIQUIDS 

PRECISIOII* 
( X  @Po) 

0-20 
0-20 
0-40 
0-20 

0-20 
0-20 
0-20 

0-20 
0-20 
0-20 
0-40 
0-LO 
0-20 

0-20 
0-20 
0-20 

0-20 
0-20 
0-20 

0-20 

0-20 
0-20 
0-20 
0-10 
0-20 

0-20 
0-20 

0-20 
0-20 
0-20 
0-20 

0-20 

0-20 
0-20 

0-20 
0-20 
0-20 
0-40 
0-20 

0-20 
0-20 
2 0  
0-CO 
0-20 

65 
3/2 
3/2 
5 
45 

4 

3/2 
45 

65 
3/2 
45 

ACXUUCY* 
( X  let) 

75-125 
7s-125 
50- 1 LO 
80- 120 

f5-125 
75-125 
80- 120 

75-125 
75-125 
75-125 
60-140 
60-140 
80- 120 

75-125 
75-125 
75-125 

75- 125 
75-125 
80- 120 

75-125 

WL- 
(~rg/L) 

20 
200 
10 
200 

SO 
20 
60 

10 
100 
10 
2.0 
0.10 
10 

1.0 
10 
200 

5.0 
5.0 
5.0 

50 

0.50 
5.0 
1.0 
0.050 
5.0 

500 
5000 

1.0 
10 
10 
10 

10 

10 
50 

2.5 
25 
10 
0.50 
25 

5.0 
50 
10 
2.0 
100 

0-20 
0-20 
0-20 
0-40 
0-20 

0-20 

0-20 
0-20 

0-20 
0-20 
0-20 

75-125 
75-125 
75-125 
60- 140 
80-120 

75- 125 

75-125 
80- 120 

75-125 
75-125 
80- 120 

5.0 
50 
5.0 
0.50 
3.0 

100 

SO0 
5000 

1.0 
ID 
15 

65 
3/2 
3/2 

5 
4 5 

312 
45 

f5- 125 
75-125 
75-125 
60- 140 
ao- 120 
75-125 
80-120 

65 
312 
3/2 
45 

2 

3/2 
45 

65 
3/2 

3 
5 
45 

65 
3/2 
3 
5 
45 

75-125 
75-125 
75-125 
80-120 

75-125 

75-125 
80-120 

75- I25 
75- 125 
75-125 
60- 140 
60- I20 

75- 125 
75- t25 
75-125 
60-140 
80-120 
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TABLE 5 .1 .  LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER L I Q U I D S  

Mercury 

Mol y M e n u n  

N i c k e l  

Phosphorus 

P o t a s s i m  

Si 1 ica 

S i  tver  

Tin 

f itanium 

T r i b u t y i  t i n  

Vanadiun 

Zinc 

Zinc phosphide 

Zirconiun 

#ETHOD 
(Prep) 

245.1 /7L70 
Saltwater 
CtP 

200.7/6010(3010) 

200.7A 
200.7/6010~3010) 
2C9.2 
Sal t va re r  
CLP 

200. 7***/6010*7*(3010*77) 

200.7/6010~301C) 
258.1/7610(3010) 
CLP 

200.7/6010(3010) 
270.2/7740(3020"*) 
270.3/77&1 
270.3/77L1 - Sal twater 
CLP 

200.7/6010(3010***) 

200.7A 
200.7/6010(3010"*) 
272.1 
272.2/7761 
Saltwater 
CLP 

200.7/6010(3010) 
273.1 
CLP 

200.7**'/6010***(3010**') 

200.7/6010(3010) 
279.2/7841(3020) 
CLP 

200.7+"v/60 10***'f 
(3010'""V) 
282.2 

200.?f"/6010"7(30t0**") 

A t m i c  absorption 

200.7/6010(3010) 
CLP 

200. ?A 
200.7/6010(3010) 
Saltwater 
CLP 

FDER S p e c i a l  Method 

200.7'**/6010"*(3010*~) 

REFERENCE 

3/2 
5 

4 5 

&/2 

65 
3/2  
3 
5 

4 5 

312 

3/2 
312 
L 5 

3/2 
3/2 
3 /2  

3/2/5 
45 

312 

65 
31 2 

3 
3/2 

5 
~5 

3/2 
3 

4 5 

3/2 

3/2 
3/2 
4 5 

3/2 

3 

3/2 

40 

3/2  
45 

65 
3/2 

5 
45 

31 

ACCURACY* 
( X  R e c )  

75-125 
60- 140 
80- 120 

75 - 125 

TS-  125 
75- 125 
75-125 
60- 140 
80- t20 

7'5-125 

75-125 
75-125 
80- 120 

75- 125 
75-125 
60-140 
60-140 
80- 125 

7'5- 125 

75-125 
7f -125 
75- f25 
75- 125 
60- 1 LO 
80- 120 

75- 125 
75-125 
80- 120 

7'5-125 

75- 125 
75-125 
80- 120 

75-125 

75- 125 

75-125 

60- 140 

75-125 
80- 120 

75-125 
75-725 
60- 140 
80- 120 

10-210 

PRECISIOI* 
CZ RW) 

0-20 
0-40 
0-20 

0-20 

0-20 
0-20 
0-20 
0-LO 
0-20 

0-20 

0-20 
0-20 
0-20 

0-20 
0-20 
0-40 
0-40 
0-20 

0-30 

0-20 
0-20 
0-20 
0-20 
0-60 
0-20 

0-20 
0-20 
0-20 

0-20 

0-20 
0-20 
0-20 

2 1 75-125 

WLn 
(ug/L) 

0.20 
0.10 
0.20 

10 

L.0 
40 
10 
1.0 
10 

50 

1000 
100 
5000 

100 
I 0  
2.0 
0.10 
5.0 

500 

1.0 
10 
10 
1.0 
0.050 
10 

500 
500 
5000 

10 

500 
10 
10 

0-20 

0-20 

0-20 

0-40 

0-20 
0-20 

0-20 
0-20 
0-40 
0-20 

0-80 

50 

50 

10 

0.0040 

t o  
50 

2.0 
20 
1.0 
20 

2.0 

0-20 5000 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION 

PARAMETER 

Ac id i ty  

A l k a l i n i t y  

A m n i a  ( a s  N) 

Amnania, un- ionized 

Bicarbanate 

B o b  

B r m t e  

B r m i d e  

Carbon, t o t a l  organic 

Carbonate 

CBOO 

Chloride 

Chlorine,  r e s i d u a i  

ChtoroPhylt 

COO 

Coliform, f e c a l ,  MPN 

Coliform, f eca l ,  MF 

Coiiform, t o t a l ,  MPM 

Coli form, t o t a l ,  HF 

Color 

Corrosiv i ry  

Cyanate 

Cyanide, amenable t o  
ch lo r ina t ion  

Cyanide, reac t ive  

Cyanide, t o t a l  

Cyanide, weak and d issociable  

F luor ide  

OTHER LIQUIDS 

PREC I S ICU* 
( X  Rm) 

0-30 

0-30 

0-30 
0-30 

MA 

NA 

0-30 

0-30 

0-30 
0-30 

LIMITS 

l Y T W  
(Prep) 

305.1 /402 

310.1/403 

350.1 
350.3 

FC-OER 

403 

605.1/507 

300.0 

9056/300.0 
320.1 

415.1/9060 

403 

507 

325.2 
325.3/9252 
407A 
9056/300.0 

408A 
330.4 
330.5 

1 OOZC 

5088 
410.2 
L10.4 

90ac 

909C 

908A 

909A 

110.2/204A 

203 

4121: 

9012 
335.1/9010 

7.3.3.2 

335.3/9012 
335.2/9010 
CLP 

C 1 2 ~  

340.2 

mt- 
(w/L) 

10 

1.0 

0.030 
0.050 

0.010 

1 .O 

2.0 

1.0 

1 .O 
2.0 

(PQL) FOR WATER AND 

REFERENQ 

3 / 4  

314 

3 
3 

60 

4 

3 / 1  

0-40 1 .O 

A C W C T  
( X  R e )  

75-125 

75-125 

90- 110 
75-125 

MA 

N A 

60-140 

MA 1.0 

3 

213 
3 

3/2 

4 

4 

3 
3/2 

4 
2/3 

4 
3 
3 

4 

4 
3 
3 

4 

4 

4 

4 

3 /4  

4 

4 

2 
3/2 

2 

3/2 
3/2 
45 

4 

3 

75-125 

75- 125 
75-125 

60- 140 

NA 

MA 

85-115 
7'5- 125 
75-125 
75-125 

NA 
NA 
NA 

MA 

60- 140 
60- 140 
60-140 

MA 

MA 

WA 

MA 

NA 

MA 

60-160 

N A 
MA 

N A 

85-115 
75-125 
85-115 

HA 

75-125 

0-30 

0-30 
0-30 
0-30 
0-30 

0-30 
0-30 
0-30 

0-30 

0-30 
0-30 
0-30 

N A 

MA 

HA 

MA 

0-40 

N A 

0-40 

0-50 
0-40 

0-50 

0-30 
0-30 
0-30 

0-&0 

0-30 

2.0 

1.0 
1.0 
1 .O 
1.0 

1 .O 
1 .O 
1.0 

0.00010 

20 
20 
2 0 

2 MPN/ 
100 m l  

1 col/lOO ml 

2 HPR/100 m l  

t col/lOO n l  

5 PCU 

MA 

0.10 

0.010 
0.010 

0.010 

0.010 
0.010 
0.010 

0.010 

0.20 
- 
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TABLE 5.1. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER 

Formaldehyde 

Halogens, totat organic 

Hardness, total 

Hydrogen ion (pH) 

IrrW 
(Prep) 

NlOSH 

450.1 /9020 

314A 

150.1/9040 
- - 

REFEREYE 

35 

3/2 

4 

3/2 

Nitrate (as N) 

Nitrate-Nitrite (as  H) 

lgnicability 

Nitrite (as H) 

Hitragen, toral Kjeldahl ( T K N )  

Nitrogen, organic 

Nitrogen, total 

Cdo r 

O i l  & Grease 

Orthopnosphate (as P )  

Oxygen, dissolved 

85-115 
75 - 125 
75-125 
75-125 

85-115 

MA  

85-115 
75-125 
75- 125 
75-125 

65- 135 
75-125 

NA 

MA 

WA 

60- 140 
60- 140 

80- 120 
75-125 
75-125 
75-125 

MA 

60- 140 

75-125 
75-125 

NA 

60-140 
60- t4O 
60- 140 

N A 

k8- 162 

MA 

7'5-125 

75-125 

60- 140 

N A 

ACQRACP 
( X  Roc) 

70- 125 

60- 140 

N A 

.----- 
90- 110 

353.2 
9056/300.0 
352.1 
353.3 

353.2 

1010 

353.2 
3%. 1 
9056/300.0 
353.3 

351.2 
35 1.3 

EPA- CE 

EPA-CE 

lkO.f/207 

413.1/503A 
413.215038 

365.1 
365.2 
365 - 3  
9056/300.0 

360.1 

0-30 
0-30 
0-30 
0-30 

0-30 

MA 

0-30 
0-30 
0-30 
0-30 

0-40 
0-30 

N A 

MA 

3 
2/3 

3 
3 

3 

2 

3 
3 
2/3 
3 

3 
3 

46 

46 

3/4 

3/4 3/4 

3 
3 
3 
2/3 

3 

0.050 
0. 10 
0. LO 
0.050 

0.050 

WA 

0.050 
0.050 
0.050 
0.050 

0.10 
0.10 

0.10 

0.15 

PRECtSIOY' 
( X  R P D )  

0-30 

0-40 

MA 

0-10 

3/4 

3/2 
3/2 

3 

3 
3 
3 

4 

5k/2/4 

54/2/4 

3/4 

3/4 

3 / 4  

3/5 

Petroleun hydrocarbons 

Phenolics, total recoverable 

Phosphorus, organic (as P) 

Phosphorus, total (as P) 

Ptate count, heterotrophic 

Radioactivity, alpha 

Radioactivity, beta 

Residue. dissolved 

Residue, suspended 

Residue, total 

Residue, volatite 

WL- 
(mg/L) 

0.25 

0.310 

3 .3  

N A 

418.1/503E 

420.2/9066 
&20.1/9065 

365.4 

365.4 
365.3 
365.2 

907 

900.0/9310/703 

900.0/93 10/703 

?60.1/2090 

160.2/209C 

160.3/209A 

160.4/2090 

MA 

0-30 
0-30 

0-30 
0-30 
0-30 
0-30 

0-30 

0-30 

0-30 
0-30 

MA 

0-40 
0-40 
0-40 

MA 

0-25 

0-25 

0-30 

0-30 

0-40 

0 4 0  

1 TON 

5.0 
1 .O 

0.050 
0.050 
0.050 
0.10 

0.13 

1.0 

0.010 
0.010 

0.10 

0.10 
0.050 
0.10 

1000 CFU/L 

2.0 aCi/L 

2.0 pCi / t  

5.0 

5.0 

5.0 

5.0 t 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER L I Q U I D S  

P A W T E R  ETW REFEREYE AC- PREClSIm* WL** 
(Prep) ( X  R u )  ( X  RPD) (mg/L) 

Salinity 210 4 N A MA 100 

Settteable matter 160.5/209€ 3 / 4  MA 0-40 0.20 m~ 

S i l i c a ,  dissolved 370.1 3 75-125 0-30 10 

Specific conductance 120.119050 3/2 90- 110 0-10 1.0 uho/cm 

Specific gravity 
-- 213E 3 MA IJA MA 

Streptococcus, fecat, HPW 9104 2 MPN/lOO r n ~  

Stre~tococcus, f e c a l ,  MF 910% 4 NA M A  1 ,  coi/100 mL 

Sulfate 

Sulfide 

Sulfide, react ive  

Sulfite 

Surfacrants (HBAS) 

Temoerature 

Thiocvanate 

fHM formation potential 

Turbidity 

9036 
375.3 
375.L 
9056/300.0 

376.2/427 
9030-SL 

7 . 3 . L . 2  

4 28 
377.1 

425.1 

170.1 

Ll2.L 

5710 

180.1/2lLA 

2 
3 
3 
2/3 

3/4 
Z 

2 

4 
3 

3 

3 

4 

4 

3 / 4  

80- 120 
73-125 
75- 125 
75- 125 

60-140 
50- 150 

NA 

75-125 
75-125 

70-130 

NA 

60- 140 

MA 

60- 140 

0-30 
0-30 
0-30 
0-30 

0-40 
0-50 

0-50 

0-30 
0-30 

0-30 

0- 10 

0-60 

MA 

0-30 

5.0 
5.0 
5.0 
5.0 

0.40 
0,LO 

0.40 

1.0 
1.0 

0.10 

NA 

0.10 

0.010 

0.10 NTU 
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TABLE 5.1. LABORATORY ANALYTICAL UETHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARMETER 

Bromadich Loromtthane 

Bromof arm 

C h t o r o d i b r ~ r h a n e  

Chloroform (MS) - 
BrMnodichloromethane 

Bromoform 

C h l o r o d i b r o m t h a n e  

Chloroform ( M S )  

Surrogare - 
Brwnochlormthane . 

Wf HQ, 
(Prep) 

501.1 /SO1 - 2  

SOl.t/SOl.Z 

501.1/501.2 

Sot .1/501.2 

501.3 

501.3 

501.3 

501.3 

501.1/501.2/501.3 

REFEREYCE 

49/50 

49/50 

49/50 

49/50 

30 

30 

30 

30 

G9/50/30 

ACOIRACY* 
( X  R e c )  

54-128 

50- 140 

60- 125 

65- 137 

50- 125 

50- 127 

50-125 

50- 125 

46- 1 1  8 

PUECISIOY* 
( X  Rm) 

0-40 

0-40 

0-40 

0-40 

- 

WL* 
(ug/t) 

0.50 

0.50 

0.50 

0.50 

0-40 1 0.50 . 
0-40 

I 
0.50 

0-LO 0.50 

0-LO 0.50 

MA MA 
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TABLE 5.1 .  LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATI ON LIMITS ( PQL) FOR WATER AND 

PARMETER 

Brmbenzme 

BromchLor#nethane 

Bromodichioromethane 

B r m f  orm 

Bramethane 

Carbon tetrachloride 

Chiorobenzene (HS)  

Chloroethane 

Chloroform 

OTHER LIQU f DS 

PRECISIW* 
CX Rm) 

0-60 

0-LO 

0-40 

0-40 

=HOD 
(prep) 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

WL* 
( W L )  

0.50 

0.50 

0.50 

5 .O 

54- 125 

58- 125 

50-140 

55-140 

56- 132 

50-140 

56-134 

58- 125 

51-129 

43- 163 

60-125 

59- 131 

55-  133 

55-125 

60-125 

53-125 

55-125 
-- 

50- 150 

REfEREltE 

51 

51 

51 

51 

51 

51 

5 1 

5 1 

5 1 

0-40 

0-20 

0-29 

0-LO 

0-40 

0- 40 

0-40 

0-40 

0-40 

0-LO 

0-LO 

0-40 

0-40 

0-40 

0-40 

0-10 

0-40 

0-29 

0-40 

0-40 

0-40 

0-40 - - - ,  

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

Chlormthane 

2-Chlorotoluene 

L-Chlorotoluene 

DibromochLoromethane 

1.2-Oibrmethane 

D i bromamethane 

1,Z-OichIorobenzene 

1,3-Oichlorobenzene 
\ 

1,4-Dichiorobenzene 

DichLorodifluormthane 

1,l-Dichloroethane 

t,2-Dichloroethane 

f,l-Dichloroethene (MS) 

cis-1.2-Dichloroethene 

trans-1.2-Dichloroethene 

1.2-Dichloropropane 

1 , 3  -0 ichloropropane 

m W  
( X  RCC) 

57- 129 

60-125 

55-125 

50-140 

60-110 

55-125 

25- 134 

39-167 

35-131 

5.0 

0.50 

0.50 

1 .O 

0.50 

1.0 

0.50 

0.50 

0.50 

1.0 

0.50 

0.50 

0.50 

0.50 

1 .O 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

502.1 

1,l-Oichlorapropene 

cis-1.3-Dichiaropropene 

trans-1.3-0ichtoropropene 

Methytene chtoride 

, 1.1,?.2-Tetrachloroethane 

5 1 

5 1 

51 

5 1 

5 1 

5 1 

51 

5 1 

5 1 

5 1 

51 

5 1 

5 1  

57 

51 

5 1 

51 

2.2-Oichioropropane 

502.1 

502.1 

502.1 

502.1 

502.1 

502. 1 

502.1 5 1 

5 1 

51 

St 

51 

5 1 

5 1 

61 -125 

51-129 

54- t25 

49-125 

59- 125 

58- 125 
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TABLE 5.1. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUAHTTTATION L I M I T S  (PQL) FOR WATER AND OTHER LIQUlDS 

P M T E R  

Tetrachloroethene 

1,l.l-Trichloroethane 

1,1.2-trichloroethane 

Trichloroethene (HS) 
- - - -. 

Trichtoroftuorbmethane 

1,2,3-Trichtoroorooane 

Vinyl chloride 

lOTHQl 
(Prep) 

502.1 

502.1 

502.1 

502.1 
- - - 

502.1 

502.1 

502.1 

Surrogate - 502.1 5 1 66- 118 
Bramochloromethane 

I 

REF EIIEYCE 

51 

51 

5 1 

5 1 

5 1 

5 1 

5 1 

MA 

m C Y '  
( X  R w )  

50- 125 

55-125 

57- 125 

51-lt2 - 
55-125 

59- 130 

55-155 

MA 

PRECI SIQW* 
( X  RPD) 

0-GO 

0-40 

0-40 

0-24 -- -- 
0-40 

0-40 

0-LO --- 

POLn 
(ug/L) 

0.50 

0.50 

0.50 

0.50 

0.50 

1 .O 

1 .O 
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TABLE 5.1. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PRECISIOIIe 
(XRPD) 

0-40 

0-22 

0-40 

0-40 

0-40 

0-60 

0-40 

0-40 

0- 40 

0- 40 

PARhXTER 

Acetone 

Benzene (HS) 

Brcmobenzene 

Br~chloromethane 

BrwnodichLoramethane 

Bromaform 

Bromomethane 

n-lutylbenzene 

sec-Buryibenzene 

tert-0utyLbenzene 

Carbon tetrachloride 

Chtorobenzene (HS) 

Chloroethane 

Chloroform 

Chloromerhane 

2-Chlorotoluene 

4-Chlorotoluene 

DibromochLoromethane 

REFEREYE 

5 1 

5 1 

51 

51 

51 

5 1 

51 

51 

51 

5 1 

51 

51 

51 

5 1 

5 1 

5 1 

5 1 

51 

WLw 
t ug/L) 

25 

0.50 

0.50 

0.50 

0.50 

l .O 

1 .O 

0.50 

0.50 

0.50 

- 
WRH(3D 
(Prep) 

502.2+" 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

A m  
( X R u )  

50-130 

73- 1 Lk 

57- 129 

60- 125 

55-125 

50-160 

60- 140 

55-125 

55-125 

55-125 

55-125 

25-134 

39- 167 

35- 131 

54- 125 

58- 125 

50- 140 

55- 110 

1.2-Dibromo-3-chloropropane 

t,2-Oibromoethane 

5 1 

5 1 

5 1 

51 

51 

5 1 

51 

5 1 

51 

5 1 

5 1 

51 

5 1 

5 1 

51 

51 

5 1 

51 

51 

51 

5 1 

51 

502.2 

502.2 

0-40 

0-29 

0-50 

0-40 

0-40 

0-40 

0-PO 

0-40 

0.50 

0.50 

1.0 

0.50 

t.0 

0.50 

0.50 

0.50 

0 i brcmomethane 

1,2-Dichlorobenzene 

1,3-Oichtorobenzene 

1.4-Dichlorobenzene 

Dichiorodifluoranethant 

1 ,1-Oichlorocthane 

I,.?-Dichloroethane 

1,l-Oichioroerhene (MS) 

cis-1,2-Dichloroethcnc 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

1.3-Oichloropropam 

2,2-Dichioropropane 

1,t-DichLoropropene 

cis-I,3-Dichioro~ro~cne 

trans-1.3-Oichloropropenc 

Ethylbenzene 

Hexachlorobutadiene 

Isopropytbenzene 

4-tsopropyltoluene 

5 .O 

1 .O 

0.50 

0.50 

0.50 

0.50 

1 .0 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

57- 129 

50- 132 

50-140 

56- 134 

58- 125 

51-129 

43-163 

60-125 

59- t31 

55- 133 

55-125 

60- 125 

53-125 

55- 125 

50- f 50 

6t-I25 

51-129 

55-125 

55- 125 

55-125 

55-125 

55-125 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

0-40 

0-LO 

0-60 

0-40 

0-40 

0-40 

0-50 

0-LO 

0-40 

0-29 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-60 

0-40 

0-40 
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TABLE 5.1 .  LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATIOH LIMITS ( PQL) FOR WATER AND OTHER LIQUIDS 

PMWETER 

Methytene chloride 

Methyl ethyl ketone 

METH(XI 
(Prep) 

502.2 

502.2*** 

0-Xylene 

m-Xylene 

p-Xytene 

Surrogate - 
2-Brm-1-chloropropane 

Surrogate - 
Fluorobenzene 

5 1 

5 1 

5 1 

51 

5 1 

502.2 

502.2 

502-2 

502.2 

502.2 

f+-Hethy\-2-pentanone 

Naphthaiene 

Prooylbenzene 

Styrene 

1,l.l.Z-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

fetrachloroethene 

Totuene ( M S )  

1.2.3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

1,1,1-irichloroethane 

I ,  1,2-Trichloroethane 

irichlaroethene (HS) 

Trichlorofluorw~thane 

1,2,3-Trichtorooropane 

1,2,4-trimeihylbenzcne 

1,3,5-irimthylbcnzene 

Vinyt chloride 

REFERENCE 

51 

5 1 

502.2*** 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

502.2 

. 502.2 

502.2 

502.2 

A-CY* 
(f R e )  

L9-125 

60- 130 

5 1 

5 1 

5 1 

5 1 

5 1 

5 1 

5 1 

5 1 

5 1 

5 1 

PRECISIOO* 
<X RPD) 

0-40 

0-40 

0.50 

0.50 

0.50 

MA 

NA 

55-125 

55- 125 

55- 125 

81 - 113 

69- 108 

65- 125 
- - - 

55-125 

55-125 

55-125 

59- 125 

58- 125 

50-125 

68- 138 

55-125 

55- 125 

WL* 
(ug/L) 

1 .o 
10 

0-40 

0- 40 

0-40 

0 - 4 0  

NA 

WA 

5 1 

5 1 

5 I 

51 

5 1 

5 1 

5 1 

5 I 

- 10 - 
0-40 1 
0-40 

0-LO 

0- tC 

0-40 

0-40 

0-17 

0-40 

0-60 

0.50 

0.50 

0.50 

0.50 

1.0 

0.50 

0.50 

1 -0 

0.50 

0.50 

0.50 

0.50 

1 .C 

0.50 

0.50 

0.50 
" 

0.50 

55- t25 

57- 125 

51-162 

55-125 

59- 130 

55-125 

55-125 

55- 155 

0-40 

0-LO 

0-24 

0-40 

0-40 

0-40 

0-40 

0-40 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS ( PQL) FOR WATER AND OTHER LIQUIDS 

PARAWETER 

Benzene (HS) 

p-Bromofluorobenzene 

B r ~lobenz ene 

n-Butylbenzene 

sec-lutylbenzene 

2,3-Benzofuran 

tert-Butytbenzene 

Chloroknzene ( M S )  

0-Chlororoluene 

p-Chlorotoluene 

P- Cymene 

PRECISXW* 
( X  RPO) 

0-22 

0-40 

0-40 

0-40 

0-40 

0-40 

0-LO 

0-29 

0-40 

0-40 

0-40 

Cycloorooylbenzene 

M3HOD 
<prep) 

503.1 

WL* 
(w/L) 

1 .O 

1 .O 

REFERENCE 

51 

1 .O 

1 .O 

1 .O 

1 .O 

1 .O 

1 .O 

1 .O 

1 .O 

1 .O 

1 1.0 

ACCUrUCI* 
( X  R e 1  

73-144 

1 

58-125 

55-125 

30- 126 

47- 125 

35- 125 

51 - 125 
25-130 

55-125 

58- 125 

57-125 

503. I*** 

503.1 

503.1 

503.1 

503.1 *** 

503.1 

503.1 

503.1 

503.1 

503. I*" 

1 503.1 '** 

51 

5 1 

5 1 

51 

51 

5 1 

51 

51 

51 

5 1 

5 1 

5 1 

5 1 

51  

5 1 

51 

51 

51 

51 

5 1 

5 1 

1 51 

5 1 

5 1 

51 

5 1 

51 

5 1 

5 1 

51 

51 

51 

63- 127 

65- 125 

58- 125 

66-125 

23-125 

61-125 

57- 135 

60- 125 

p-Dichlorobenzene 

rn-Dichlorobenzene 

0-Dichlorobenzene 

Ethyibenzene 

Hexachtorobucadiene 

ISo~ropylbenzene 

Naphthalene 

n-PropyLbenzene 

Styrene 

Toluene ( n ~ )  
Trichioroethene 

Trichlorotokuene 

Tetrachloroethene 

1,3,5-Trimthylbenzene 

1,Z.L-Trimcthylbenzene 

1,2,4-Trichlorobenzent 
- -- 

1,2,3-TrichLorobenrene 

P- Xy 1 ene 

m-Xylene 

0-Xylene 

Surrogate - 
a,a,u-Trifluororoluene 

0-40 

503.t 

503.1 

503.1 

503.1 

503.1 

503.1 

503.1 

503.1 

503.1 

503.1 

503.1 

503.1 *** 
503.1 

503.1 

503.1 

503.1 

503.1 

503.1 

503.1 

503.1 

503.1 

0-40 

0-40 

0-40 

0-20 

0-40 

0-40 

0-40 

1.0 

1.0 

1.0 

1 .O 

1 .O 

1 .o 
1.0 

1.0 

1.0 

1.0 

1.0 

1 .O 

1 .0 

1 .O 

1 .0 

1.0 

1.0 

1 .O 

1 .O 

1 .O 

PA 

56- 1 25 

50-325 

68- 138 

68- 125 

56- 125 

60-128 

52-125 

48- 125 

55-127 

52- 125 

58-125 

56- 125 

59-125 

77-140 

0-40 

0-40 

0-17 

0-40 

0-40 

0-40 

0-40 

0-40 

0-LO 

0-40 

0-40 

0-40 

0-40 

MA 
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TABLE 5 .1 .  LABORATORY ANALYTICAL METHODS, QA OBJECTIY ES AND 
PRACTICAL QUANTITAT ION L I M I T S  (PQL) FOR WATER AND OTHER LIQUIDS 

P W E T  ER 

Chlcropicrin 

1,2-Oibromoethane (HS) (€00) 

1.2-Dibromo-3-chloropropane 
(US) 

1 , l  -Dichloro~ropane 

1.3-Dichloroprowne 

Methyl isothiocyanart 

#ETHQ) 
(~rcp) 

504***V 

5 OL 
a01 1 

5 04 
801 1 

504"'~ 

504***V 

506-*V 

PRECISIW* 
( X  RPD) 

0-LO 

0-40 
0-40 

0-40 
0-40 

0-60 

0-40 

0-40 

REFERENCE 

5 1 

5 f 
2 

5 1 
2 

5 1 

WLC. 
( W L )  

0.010 

0.020 
0.0~0 

0.020 
0.020 

2.0 

1 .O 

20 

AUXlRAClf  
( X  R e )  

60- 110 

60- 140 
60-140 

60- 140 
60- 140 

, 60-140 

51 

5 1 

60- 140 

60- 140 
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TABLE 5.1. LABORATORY ANALYTICAL HETHODS , QA OBJECTIVES AND 11 PRACTICAL QUAIITITATION LIIIITS (PQL) FOR YATER AND OTHER LIQUIDS 
b 

P-ER 

Alachlor 

Aldr in 

Atraz ine  

alpha BHt 

beta BHC 

d e l t a  BHt 

garma BHC (Lindane) (MS) 

alpha Chlordane 

g a m  Chlordane 

technical  Chlordane 

Chloroneb 

Chlorobenzi late 

Chlorotha loni l  

Dacthal (DCPA) 

4, 4' - ODD 

4,4'-ODE 

4.4'-DDT (MS) 

D i e t d r i n  (MS)  

WTHQI 
(Prep) 

505 

505/508 

505 

5 08 

508 

508 

505/508 

505/508 

Endosulfan I 

Endosulfan I I  

Endasutfan s u l f a t e  

E n d r ~ n  (MS) 

Endrin aldehyde 

E t r i d i a z o t e  

Heptachlor (MS) 

Heptachlor epoxide 

Hexachloroknrene 

HexachLorocyclopentadiene 

Methoxychlor 

cis-Wonachlor 

trans-Monachlor 

c is -Permethr in  

trans-Permethrin 

REFERENeE 

5 t  

51 

5 1 

51 

51 

5 1 

5 1 

5 1 

505/508 

505 

508 

508 

5 08 

5 08 

508 

508 

508 

505/508 

KOMACP 
( X  R e c )  

18- 156 

La-124 

20-159 

52-132 

55- 135 

57- 147 

52- 136 

51-147 

PRECISIOWg 
( X  RR))  

0-30 

0-30 

0-40 

0-30 

0-30 

0-30 

0- 18 

0-30 

508 

5 08 

5 08 

WL- 
<w/L) 

1 .O 

0.010 

1.0 

0.010 

0.020 

0,010 

0.010 

0.070 

5 1 

51 

51 

5 1 

5 1 

5 1 

5 1 

5 1  

5 1 

5 1 

5 1 

5 1 

5 1 

51-147 

31-147 

51-t43 

58- t48 

51-131 

53-153 

47- 127 

52- 132 

41 - 163 
505/508 

508 

508 

505/508 

0-30 

0-40 

0-30 

0-50 

0-30 

0-30 

57- 142 

48- 128 

58-143 

42-129 

5 1 

51 

5 1 

5 

0.010 

0.10 

0.50 

0.20 

0.20 

0.20 

0-30 

0-30 

0-40 

0.020 

0.020 

0.050 

0.020 

57- 157 

51-147 

67- 137 

51 - 1L3 
0.020 

0.050 

0.10 

0-23 

0-30 

0-30 

0-22 

505/508 

505/508 

505 

5051508 

505 

505 

508 

5 08 

0-30 

0-30 

0-28 

0-46 

0.020 

0.10 

0.10 

0,010 

0-30 

0-40 

0-40 

0-40 

0-30 

0-30 

0- 30 

0-30 

0.020 

0.050 

0.20 

0.50 

0.050 
M 

0.0z0 

1.0 

1 .o 

51 

51 

5 1 

51 

5 1 

5 1 

51 

51 

47- 127 

34- 164 

26-120 

37- 163 

49- 171 

47- 133 

51 - 131 

61-151 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS ( PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER #TH(D REFEROIQ A- PRECISIa*  WLR 
(prep) ( X  Rcc)  ( X  Rm) (w/L) 

508 51 58-131 0-30 1 .O 

ToxaDhene 

T r i f t u r a l i n  

PCB 1016 

PCB 1221 

PCB 1232 

pca 1242 

PCB 1248 

PCB 125G 

PCB 1260 

Surrogate - 
Dibutylchtorendate (DBC) 

Surrogate - 
2,G,S,b-Tetrachloro-m-xylcne (TCMX) 

Surrogate - 
Decachtorobiphenyi (OCB) 

505/508 

508 

505/508 

505/508 

505/508 

505/308 

S05/508 

505/508 

505/508 

505/508 

505/508 

505/508 

51 

5 1 

5 1 

5 1 

5 1 

5 1 

51 

51 

5 t 

5 1 

5 f 

51 

60-168 

58- 119 

50- 130 

50- 130 

50- 123 

50-130 

50- 130 

28- 1 48 

28- 1C8 

28-151 

22-126 

25-126 

0-40 

0-30 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

MA 

N A 

MA 

I .O 

0.050 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

0.50 

MA 

NA 

NA 
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TABLE 5.1.  LABORATORY ANALYTICAL UETHODS, QA 083ECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PAILMETER 

ALachlor (MS) 

Ametryn 

Atraton 

IETIKX) 
(prep) 

507 

507 

507 

REFERENCE 

51 

51 

51 

5 1 

5 1 

5 1 

5 1 

5 1 

5 1 

5 1 

51 

5 1 

5 1 

51 

51 

5 1 

51 

5 1  

59- 1'9 0-30 1.0 --- 
507 5 1 51-123 0-30 5.0 

Hexazinone (MS) 507 5 1 50- 130 0-30 1.0 

507 51 56-136 0-30 2.5 

507*** 5 1 40-160 0-30 1 .O 

Metolachlor 507 5 1 53- 133 0-30 1 .0 

507 5 1 61 - 141 0-30 1.0 

51-139 0-30 10 

AOCIIRACT 
( X  Rccl 

45-140 

51-131 

47- 135 

40- 125 

55-127 

56- 136 

38- 105 

62- lL2 

09- 137 

46- 159 

50- 140 

LO- t LO 

57- 137 

53-133 

10-178 

46- 154 

55-120 

58- 122 

PIIECISICU* 
( X  RPO) 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-76 

0-30 

0-30 

0-67 

0-30 

0-30 

0-30 

0-30 

0-60 

0- 55 

0-30 

0-30 

Atraz ine  (MS) 

Brunacl l 

Butachlor 

Butytate  

Carboxin 

Ch lorpropham 

Cycloat e 

Oemeton 

Oiazlnon (MSI 

Oichlorvos 

Diphenamid 

D i s u l f o t o n  

EPTC 

E thoprao 

Fenamiphos 

MGK 264 

Mol inate  (MS) 

Maproparnide 

Norf lurazon 

P a r a t h ~ o n ,  e t h y l  (MS) 

Parathion,  methyl 

P e k r l a t e  

PQL* 
( w/L I 

1 .O 

1 .O 

5.0 

1 .O 

2.0 

1 .O 

2.0 

1.0 

1 .O 

2.0 

2.5 

1 .0 

1 .O 

2.0 

2.0 

2.0 

2.5 

1 .O 

507 

507 

507 

507 

507 

507 

SO7 

507+** 

507 

507 

507 

507 

507 

507 

507 

507 

507 

507 

507 

5 07*** 

50F** 

507 

51 

5 1 

51 

51 

51 

51 

51 

50-150 

37- 127 

61 - 141 

54- 134 

18-171 

50-135 

58-130 

0-30 

0-74 

0-30 

0-30 

0-26 

0-30 

0-30 

20 

2.0 

1.0 

1 .O 

1.0 

1 .o 

2.0 - 
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TABLE 5.1. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATIOH LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER 

P r w t  on 

P r m t r y n  

Pronamide 

lETHCD 
(Prep) 

507 

507 

507 

REFERENCE 

51 

5 t  

Propazinc 

Sirnazine (MS) 

Simetryn 

S t i  roDhos 

iebuthiuron 

Terbaci l 

Terbuf os 

Terburryn 

Triademefon 

Vernolate 

Surrogate - 
TriDhenylphosDhate 

AQ1RACY' PUEClSIOY' WLw 

51-125 0-30  1 .0 

5 1 

51 

5 1 

5 1  

5 1 

5 1 

5 1 

51 

5 1 

5 1 

5 1 

507 

507 

507 

507 

507 

507 

507 

507 

507 

507 

507 

51 

60- 124 

60- 140 

59- 139 

58- 138 

48- 120 

57- 137 

57- 137 

58- 130 

61 -125 

53- 133 

40- 125 

I 

51-13? 

0-30 

0-30  

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

NA 

1 ,o 

1.0 

1 . O  

10 

5 -0 

10 

1.0 

1 .O 

1.0 

2.  0 

HA 

1 

0-30 2.0 
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TABLE 5 .1 .  LABORATORY ANALYTICAL METHODS, QA 08JECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER mHQ) REFERENCE A m C Y '  PRECISIOY' WL" 
<Prep) ( X R u )  (XRPO) ( W L I  

Aciftuorfen 515.1 s t  21-185 0-60 1 .O 

Bentazon 515.1 51 32- 182 0-40 1 .O 

Ch 1 oramben 515.1 51 53-169 0-20 1 .O 

2 , & - D  (MS) 515.1 51 25-129 0-60 0.50 

Da l apon 515.1 51 LO- 160 0-50 10 

2 . 4 - 0 0  515.1 51 68-126 0-LO 0.50 

Dicanba 515.1 51 LO- I64  0 - 4  0.50 

3,5-OichIorobenzoic acid 515.1 51 53- 151 0-40 1 .O 

DichLorprop 515.1 51 L6- 168 0-40 0.50 

Dinoseb 515.1 51 49- 129 0-00 0.50 

5- Hydroxydi ca- 515.1 5 1 53- 153 0-40 1 .O 

4-Nitrophenol 515.1 51 25 - 229 0-40 1.0 

PentachIorophenol 515.1 51 36-224 0-40 1 .O 

Picloram 515.1 5 1 44- 138 0-40 0.50 

2,4,5-T 515.1 5 1 25-165 0-62 0.50 

2,4,5-TP ( S i l v e x )  (MS) 515.1 51 IO-151 0-81 0.50 
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r 7 

TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER L I Q U I D S  

PARAMETER 

Benzene (MS) 

Chloroform 

ChLor-thane 

2-Chlorotoluene 

4-Chloroto(uene 

Dibromochloromethane 

524.2 

524.2 

524.2 

521.2 

524.2 

WHQI 
(Prep) 

526.2 

5 1 

5 1 

5 1  

51 

5 1 

63- 133 

50- 1 SO 

50- 150 

50- 150 

47- 137 

0-30 

0-40 

0-40 

0-60 

0-40 ---, 

1.2-Dibromo-3-chloro~rocane 

1,2-Dibrmethane 

Dibromamethane 

1,2-Dichlorobenzene 

1,3-Oichlorobenzene 

1.4-Dichtorobenzene 

Dichlorcdifluorocnethane 

1,l-Dichloroethane 

t,2-Dichloroethane 

1,l-Dichloroethene (HS) 

REFEREYE 

51 

Branobenzene 

Br~mochloromethane 

Bromodichloromethane 

Braform 

Brmmethane 

n-lutylbenzene 

sec-Burylbenzene 

1.0 

2.0 

1 .O 

1 .O 

1 .O 

0-40 

0-30 

0-30 

0-30 

0-40 

0-30 

0-30 

0-30 

0-30 

0- 19 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

2.0 

t.0 

1.0 

1.0 

1 .O 

1 .O 

1.0 

1 .D 

1.0 

1.0 

524.2 

524.2 

524.2 

526.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

W C I '  
( X  R r c )  

73-144 

51 

S 1 

5 1 

5 1 

51 

51 

5 1 

5 1 

5 1 

51 

5 1 

1 .O 

1 .O 

1 .0 

1 .O 

1.0 

1.0 

cis-1,2-Dichtoroethcm 

trans-1,2-Dichloroethene 

1.2-Dichloropropane 

1,3-DichLorooropane 

2.2-Dichloropropane 

1,l-Oichloropropene 

0-30 

0-40 

0-40 

0-30 

0-40 

0-40 

0-60 

0-40 

62-122 

50- 1 50 

k9-151 

60- t30 

SO- 150 

50-150 

SO- 150 

50- 1 50 

55-121 

66-136 

50-150 

tert.8utylbenrene 

Carbon tetrachloride 

Chlorobenzene (HS) 

Chloroethane 

5 f 

51 

5 1 

5 1 

5 1 

51 

5 1 

5 1 

5 1 

5 1 

1 .o 

t .0 

1 .o 

1 .o 

2 .0  

1 .o 

1.0 

1 .a 

PRECl SlL*I* 
( X  RP0) 

0-22 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

524. 2 

524.2 

46- 154 

51-135 

58- 130 

60- 130 

50-150 

63-151 

60-132 

65- 135 

57-127 , 

60-136 

WL* 
(ug/L) 

1 .o 

0-40 

0-17 

0-40 

5 1 

51 

51 

5 1 

51 

5 1 

1.0 

1.0 

2.0 

50- 150 

58- 1 28 

61 - 131 
60- 130 

50- t 50 

50- 150 

0-40 

0-30 

0-30 

0-30 

0-40 

0-40 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIHITS (PQL) FOR WATER AND OTHER LIQUIDS 

PRECISIOlf 
( X  IIW) 

0-kO 

0-40 

0-40 

PAIUWETER 

cis-1.3-Dichioropropene 

trans-1,3-Dichtoroprowne 

E thy1 benzene 

WL" 
(w/L 

1.0 

1.0 

1 .O 

REFERENCE 

5 1 

51 

5 1 

HETHQ) 
(Prep) 

524.2 

524.2 

524.2 

1 .O 

1 .O 

1 .O 

1.0 

T 

A C W W  
( X  R e e l  

50- 150 

50-150 

50-150 

Hexachlorobutadiene 

Isoprcpylbenzene 

4-Isopropyltoluene 

Methvtene chioride 

5 1 

5 1 

5 1 

51 

524.2 

52L.2 

524.2 

524.2 

NapnthaLene 

n-Propytbenzene 

Styrene 

1,1,1,2-Tecrachloroethane 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene (ns) 

1.2.3~Trichlorobenzene 

1.2,b-Trichlorobenzene 

l,l,l-Trichloroethane 

5 1 

5 1 

5 1 

5 1 

5 1 

5 1 

5 1 

526.2 

524.2 

524.2 

526.2 

524.2 

526.2 

524.2 

524.2 

524.2 

524.2 

50- 150 

50- 150 

50- 150 

LO-160 

1,l.Z-Trichloroerhane 

Trichloroethene ( M S )  

Trichlorofluoronrthane 

1.2.3-Trichlorowropane 

1,2,4-Trimethyibenzene 

1.3.5-Trimethytbenzene 

0-40 

0-40 

0-40 

0-50 

50-150 

50- 150 

50-150 

50-150 

62-150 

60-126 

68-138 

0-20 

5 1 

5 1 

5 1 

1 .O 

0-40 

0-40 

0-30 

0-40 

0-20 

0-30 

0-40 

0-40 

0-40 

so- 150 
50-150 

65- 135 

50-150 

66- 136 

69- 139 

50-150 

50-150 

50-350 

524.2 

52L.2 - 

524.2 

52C.2 

524.2 

524 .2 

1 .0 

1 .O 

1.0 

0-30 

0-30 

0-40 

0-30 

N A 

MA 

34-131 

62- 132 

50- t50 

61-121 

79- 125 

77- 135 

5 1 

5 1 

5 1 

51 

5 1 

5 1 

1.0 

1 .O 

1 .O 

1 .O 

N A 

WA 

0-40 

0-30 

0-40 

0-30 

0-30 

0-17 

5 1 

5 1 

S 1 

5 1 

5 1 

51 

1 .0 

1 .O 

Vinyi chloride 

a-Xylene 

rn-Xylene 

p-xylene 

Surrogate - 
p-Bramafluorobenzene 

Surrogate - 
1.2-Dichlorobenzene-& 

1 .O 

1.0 

1 .O 

1 .O 

1.0 

1.0 

1.0 

t.0 

t.0 

1 .O 

524.2 

524.2 

524.2 

524.2 

524.2 

524.2 

1 
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TABLE 5 . 1 .  LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION 

P A H E R  

Acenaphthyiene 

Alachlor 

Aidrin (MS) 

Anthracene 

Atrazine (MS)  

Benz(a1anthracene .- 
Benzo(b)fluoranthene 

Benzo(k)ftuoranchene 

Benzo(a)pyrene 

Eenzc(g,h, i lperylene 

Butyl benzyi phthalate 

aloha Chlordane 

g a m e  Chlordane 

Chrysene 

Dibenz(a.h)anthracene 

Di-n-butyl phthalate 

Diethytphthalate 

bis(2-ethylhexyt)adipace 

bis(2-ethy1hexvl)Dhthalace 

Dimethylphthalate 

Endr i n 

F l uorene 

Heotachior 

Heptachlor epoxide 

Hexach~orobenzene 

Hexachtorocyciopcntadiene 

Indeno(l,2,3-cd)pyrene 

Lindane (nS )  

Methoxychlor 

trans-Nonachlor 

Pentachlorophenol ( ~ 5 )  

Phenanthrene 

Pyrene (Ms) 

LIHITS (POL) FOR WATER AND OTHER L IQUIDS 

llETHOD 
(Prep) 

525 

525 

525 

525 

525 

525 

525 

5 25 

5 25 

5 25 

525 

5 25 

5 25 

525 

525 

525 

5 25 

r 
REFERENCE 

5 1 

51  

51 

51 

51 

5 1 

5 1 

5 1 

51 

5 1 

5 1 

5 1 

5 1 

5 1 

5 1 

51 

5 1 

m C Y '  
( X  RK) 

69- 131 

LO-136 

42- 116 

20-150 

43-177 

30- 150 

20-128 

30- 150 

20-160 

10- tCO 

30- 130 

43- 167 

61-159 

30- 150 

10- 110 

20- 164 

1.0 

2.0 

1.0 

5.0 

0.50 

1 .o 

1.0 

0.50 

0.50 

0.50 

1 .o 

1.0 

1.0 

3.0 - 

0.50 

0 .SO .. 

0 -50  

0-50 

0-40 

0-40 

0 -50  

0-40  

0-40 

0 -40  

0-50  

0- 50 

0- 18 

0-50 

0 -40  

0-39 

0 - k 0  

0-21 

5 25 

525 

525 

525 

525 

525 

525 

525 

525 

5 25 

525 

525 

525 

525 

525 

525 

PRECISIOY* Pqt- 

5 1 

5 1 

5 1 

5 1 

5 1 

5 1 

51 

51 

5 1 

5 1 

5 1  

5 1 

5 1 

5 1  

5 1 

51 

2.0 - 22- 180 

27- 125 

28- 142 

20- 150 

20- 163 

36- 184 

25- 150 

30-158 

6-144 

9- 140 

16-150 

52- 136 

6-182 

45-125 

15-139 

L5-138 

36- 153 

( X  ~ m )  (ug/L) 

0-40 0.50 

0-50 

0-413 1.0 

0-25 

0-20 

0-50 

0-50 

0-40 

0-40 

0-40  

0-50 

0-40  

0-40 

0-40 

0-40 

0-50 

0-50  

1 . O  

0.50 

2 . 0  

0.50 

0.50 

0.50 

0.50 

- 0.50 

1 .O 

1 .O 

1 .O 

0.50 

0.50 

10 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIHITS (PQL) FOR WATER AND OTHER L IQUIDS  

P A M E T E R  

Simazine 

ToxaDhene 

PRECl SIOY' 
( X  Rm) 

0-50 

0-50 

REFERENCE 

5 1 

51 

WETHaD 
(Prep) 

525 

525 

WLw 
(ug/L1 

2.0 

5 0 

AtCLIIUCY* 
( X  R c c )  

40- 167 

20- 142 

PCBs: 

2-Chlorobiphenyl 

2.3-Dichlorobiphenyl 

2,4,5-Trichlorobiphenyl 

0-40 

0 - 4  

0-50 

0-50 

0-50 

0-50 

0-50 

0- 50 

MA 

NA 

5 .  0 

5.0 

5 -0 

5.0 

5 .O 

5 -0 

5 -0 

5.0 

HA 

ti A 

525 

525 

525 

51 

!it 

5 1 

2,2'.4,4'-Terrachlorobichenyl (MS1 

38-142 

34- 136 

10-150 

5 1 5 25 10-150 

10-150 

10-1513 

10-150 

10- 150 

20-150 

40- 150 

2,2',31,Z,b-Pentachiorobiphenyl 

2.2',4,4',5,61-HexachiorcbiCrhenyt 

2.2 '  , 3 , 3 '  ,4.4' ,6-Heptachlorobiphenyl 

, 2,2',3,3',4,S1,6,6'-CctachtorobiDhenyt 

Surrogate - 
Peryl ene-dl2 

Surrogate - 
Pyrene-dl0 

5 25 

525 

5 25 

525 

525 

5 25 

5 1 

5 1 

5 1 

5 1 

5 1 

5 1 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARMETER 

ALdicarb 

Atdiearb sutfone 

ALdicarb sulfoxide 

Carbaryi  

Carb furan  

Ethviene thiourea 

3-Hvdroxycarbofuran 

H e t h  iocarb 

Hethomyl 

O x a w l  

Proooxur (Baygon) 

E T W Q )  

(Prep) 

531.1 

531.1 

531 . I  

531.1 

531.1 

531 .I*** 

531.1 

531 . l  

531.1 

531.1 

531.1 

REFERENCE 

33/5 1 

33/5 1 

33/5 1 

33/5 1 

33/51 

5 1 

33/f 1 

5 1 

33/51 

33/51 

33/5 1 

m W  
( X  Ice) 

50-140 

55-130 

40- I60 

55-130 

50- 130 

40- t40 

60-140 

53- 121 

50- 150 

40-160 

50- 125 

PRECISIOIIe 
( X  RW) 

0-20 

0-20 

0-40 

0-30 

0-20 

0-50 

0- 20 

0-40 

0-20 

WLP. 
(ug/L) 

0.50 

0.50 

0.50 

1 .O 

1.0 

10 

1 .O 

5.0 

1.0 

0-30 1 1.0 

0- 40 1 .o 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER 

GLyphosate 

Endothal 

Diuuat 

Paraquat 

WETH(I1 
(~rcp) 

547 

5 L8 

549/HRS 

549/HRS 

REFERENCE 

51 

5 1  

51/56 

5 1/56 

A t a R U C P  
(Z ~ e e )  

40- 160 

20- 180 

10-150 

10- 1SD 

PRECIS ICY' 
( X  RPO) 

0-50 

0-50 

0-50 

0-50 

WLm 
(w/L) 

5 0 

25 

1 .0 

1.0 
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TABLE 5.1.  LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIHITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER 

Benzyl chloride 

Brcmobcnzene 

Bromodichloromcthane 

Brcmoform 

Bromocnethane 

Carbon tetrachtoride 

MTHQ, 
 rev) 

8010(5030) 

8010(5030) 

601/8010(5030) 

60t/8010(5030) 

601/8010(5030) 

601/8010(5030) 

Chlarobenzene (HS) 601/8010(5030) 1 /2 25-134 1 .O 

IIEFEREYQ 

2 

2 

1 / 2  

1 / 2  

1 /2 

1 /2 

Chloroechane 

Ch loroforrn 

1 -Ch iorohexane 

ACRJRAtl* 
( X  14x1 

50- 150 

70- 130 

42-1R 

13-159 

10- 144 

43- 143 

601/8010(5030) 

601/80t0(5030) 

8010(5030) 

PRECISIOY* 
( X  Rm) 

0-30 

0-30 

0-30 

0-30 

0-30 

1 /z  
1 /2 

2 

2-Chloroethylvinyl ether 

Chtoramethane - 

Chlorotoluenes 

Dibrmchlorcmthane 

Oibromaoerhane 

1,2-Dichtorobenzene 

1.3-Dichlorobenzene 

1,4-Dichlorobenzene 

OichLorodifLuoromethane 

1.1-Dichloroethane 

1.2-Oichloroethane 

WLC. 
lus /L )  

1.0 

10 

1 .a 

5.0 

! 1.0 , 

0-30 1.0 I 

46- 137 

49- 133 

50-150 

h 

-- 
0-80 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 --- 
0-29 

0-30 

0-30 

0-30 

0-30 

0- 30 

0-30 

0-30 

601/8010(5030) 

601/8010(5030) 

8010C5030) 

601/8010(S030) 

8010(5030) 

601/8010(5030) 

60 1 /801 O( 5030 ) 

601/8010(5030) 

601/8010(5030) 

601/8010(5030) 

601/8010(5030) 

10 

1 0  . , 
10 

1 .O 

5 -0 

1 .O 

1.0 

1 .O 

1.0 

1.0 

1.0 

1.0 

1-0 

1 .O 

1 .O 

1 .o 
1.0 

1 .0  

1 .O 

1,l-Oichloroethene (MS) 601/8010~50301 55-133 

0-30 

0-30 

0-30 

112 

112 

2 

1 / 2  

2 

t /2 

1 /2 

1 /2 

1 /2 

1/2 

cis/trans-1,2-Oichloroerhene 

Oichtoromethane 
(mtthytene chloride) 

1,2-Dichloropropane 

cis/trans-1.3-Oichloropropylene 

1,1,2,2-TetrachIoroethane 

1 ,I, 1.2-Tecrachloroethane 

Tetrachloroethylene 

1,1,1-Trichloroethane 

1.1.2-Trichloroerhane 

Trichloroethene (HS) 

Trichlorofiuoromthane 

1 1.0 

1 .O 

1-0, 

1L-186 

10-193 

70- 130 

24- 191 

70- 130 

10-208 

10-187 

42- 143 

70- 130 

47- 132 

51-147 

0-30 

0-30 

0- 25 

0-30 

601/8010(5030) 

601/8010(S030) 

601/8010(50301 

601/8010(5030) 

601 /8010(5030) 

BDtO(50301 

601/8010(5030) 

601/8010(5030) 

601/8010(5030) 

601/8010(5030) 

601/8010(5030) 

1.0 

1.0 

1 .O 

1 .O 

1 / 2  

1 /2 

112 

1 / 2  

1 / 2  

2 

1 /2 

1 /2 

112 

1 /2 

1/2 

38-155 

25- 162 

41- 156 

22-178 

10-184 

70- 130 

26- 162 

41 - 138 
39- 136 

51 - 142 

21-156 
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ED8 determined on H a l l  detector wi th  POL of 1.0 ug/L a t  client's request. 

TABLE 5.1 .  LABORATORY A N A L Y T I C A L  METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PRECISIOY' 
CX RPO) 

0-30 

0-30 

0-30 

N A 

PARMETER 

1,2.3-Trichloropropane 

Vinyl chloride 

1,2-Dibrmethane (ED81 

Surrogate - 
Brornochlormthane 

I- 

POLM 
(w/L) 

1.0 

1 . O  

1 .O 

U A 

RE!TREYQ 

2 

1 /2 

2 

1/2 

*TnaD 
(Prep) 

8010(50301 

601/8010(5030) 

8010*"(5030)' 

601/8010(5030~ 

A C Q I L A W  
( X  R e )  

50-150 

28- 163 

75-125 

Cb-118 
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D A I  = D i rec t  Aqueous I n j e c t i o n  

TABLE 5.1. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION L I M I T S  (PQL) FOR WATER AND OTHER LIQUIDS 

PARMETER 

Acetone 

2-Butanone (MEK) 

Dierhy l  ether 

Ethanol 

lETHOD 
(prep) 

8015***(5030) 

8015(5030) 

8015(5030) 

8015(5030) 

Ethyl methacrylate 

Isobutanol 

I s c ~ r c o a n o i  

Meth2cry lon i t r i l e  

nethanot 

EFEREYCE 

2 

2 

2 

2 

8015*'ff(5030) 

8015"*(5030) 

8015**'(5030) 

80 15***(50501 

8015"*(5030) 

PRECISIOY* A m t l '  
( X  R K I  

40- 130 

60- 130 

10-130 

20- 140 

2 

2 

2 

WLM 

L2- 125 

50- 125 

30- 1LO 

0-40 I 10 

Methyl methacrylate 1 8015***(5030) 

0 - 4  

0-LO 

L-Methyl-2-wntanone (MISK) 

(1 Rm) (rrg/L)  

0-30 25 

1000 

1000 

2 

2 

2 

2 

2 

2 

12 

12 

2 

2 

2 

2 

2 

2 

2 

2 

2 

8015(5030) 

0- 50 

10- 160 

50- 150 

45- 132 

65- t25  

50- 150 

10-130 

LO- 140 

40- 140 

50- 150 

50- 150 

50-150 

50-150 

50- 150 

50- 150 

50- 150 

50- 150 

50- 1 50 

25 

0-60 1 100 

0-LO I to00 , 

Methyl t-btri ether ( M T i E )  / 8015*nfft5030) 

0-C2 

P r o ~ i c n i r r i  l e  

2 

0-50 

0-45 

10 

&015***(5030) 

50-750 

25 

1000 

0-40 

0-30 

0-  50 

0-40 

0- 40 

0-50 

0-50 

0-50 

GasoL I ne / 8015 (modif ied) 

2 

2 5 

10 

100 

5 0 

50 

1000 

\DO0 

1000 
-- - 

ninerat s ~ i r i t s  

Methanoi ( M S )  

Ethanol 

n-Procanol 

i s o ~ r o o a n o l  ( M S I  

n-Buranoi 

Isobu:anol 

E:hylene g lyco l  (MS) 

Prooyiene g lyco l  

Diethylene g lyco l  

Tr iethylene g lyco l  

Tetraethylene g lyco l  50- 150 

8015 ( r o d i f i d )  

8015 (mcdified/DAIn) 

8015 ( d i f i e d / D A I * )  

8015 ( d i f i e d / D A f * )  

8015 (modified/DAI*) 

8075 ( d i f i e d / D A r * )  

8015 (mcdified/DAI') 

8015 (mcdified/DAIff) 

8015 ( d i f i e d / D A I n )  

8015 (modified/OAI*) 

8015 (rrcdified/DAI*) 

8015 ( d i f i e d / D A I f f )  

0-50 I 1000 

0-50 

0-50 

0-50 

0-50 

0- 50 

0-50 

0-50 

i 000 

f 000 

1 0000 

10000 

10000 

10000 

25000 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATIOH L I M I T S  (PQL) FOR WATER AND OTHER LIQUIDS 

PRECISIOW* 
CXRPD) 

0-25 

0-24 

0-30 

0-30 

0-30 -- 
0-30 

P W E T E R  

Benzene (MSI 

Chlorobcnzene (MS) 

1,2-Dichtor~benzene 

1,3-O~chlorobenzene 

1,4-Dichlorobenzene 
. - 

Ethyl benzene 

Methyl t-buryl ether 

Toluene ( M S )  

Xy l enes 

POL*. 
(w/L) 

1 .O 

1 .O 

1 .O 

1.0 

1.0 

1.0 

REFEUEIQ 

1 /2 

1 /2 

1 /2 

1 /2 

1 /2 

1 /2 

1 / 2  

1 /2  

2 

IETIIQ) 
(Prep) 

602/8020(5030) 

602/8020(5030) 

602/8020(f 030) 

602/8020[5030) 

602/8020(5030) 
P 

602/8020(5030) 

602/8020'**(5030) 

602/8020(5030) 

602***/8020( 5030) 

ACCURACP 
(ZRK) 

61 -131 

51- 136 

n-1st 

50-141 

52- 143 

32-160 

50- 150 

64-14.4 

50-150 

Surrogate - 
a,a,a-Trifluororoluene 

0-30 1 10 

0-29 

602/8020(5030) 

1 .O 

1 / 2  77-140 

0-30 1.0 

WA HA 
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TABLE 5. I.  LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATIOH LIMITS (PQL) FOR WATER AND OTHER LIQUIDS I1 

PARMETER 

Acroiein 

A c r y l o n i t r i l e  

Acetoni t r i  l e  

Wmm 
(prep) 

603/8030(5030 1 

60318030~5030) 

8030"*(5030) 

REFERENCE 

1 /2 

1 /2 

2 

.- - 

A C W R A C P  
( I  Ow) 

P E C  1 S IQ1' 
( X  RPD) 

r 
WL* 
(ug/L 

88-118 

71 -135 

20-115 

0-30 

0-30 

200 

100 

0-30 1000 
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TABLE 5.1 . LABORATORY ANALYTI CAI. NETHODS , QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS ( PQL) FOR WATER AND OTHER LIQUIDS 

PARMETER 

2-Chlorophenol (MS) 

4-Chloro.3-mchylphenol ( M S )  

2,4-Dichlorophenol 

2.4-Dirnethylphenot 

2.4-Oinitrophenol 

2-Methyl-4,6-dinitrophenol 

3-Hethyl phenol (m-cresol) 

2-Methy( phenol (0-cresol) 

&-Methyl phenol (p-cresol) 

Cresols 

2-Nitroohenol 

4-Nitrophenol (MS) 

Pentachlorochenol {MS) 

Phenol (MS) 

~richlbro~henols 

2,3,4,5-Tetrachlorophencl 

2,3,4,6-Terrachtorophenol 

Terrachlorophenols 

2,4,S-Trichioroohenol 

2,C,6-TrichloroDhenol 

Surrogate - 
2,4,6-Tribromophenot 

P R E C I S I W  
(Z R P D )  

0-26 

0-23 

D-40 

0-&O 

0-65 

0-40 

0-50 

0-50 

0-50 

NA 

0-40 

0-40 

0-41 

0-60 

FIA 

0-40 

0- 40 

NA 

0-40 

0-40 

MA 

lETmb 
(Prep1 

604/8o.C0(3520) 

606/8060(3520) 

60&/80&0(3520) 

604/80L0(3520) 

604/8060(3520) 

604/8040(35203 

"*8040(3520) 

++'8040(3520) 

"*€lOCO(3520) 

8040(3520) 

604/8040(3520) 

604/8040(3520) 

60L/8040(3520) 

60L/8040(3520) 

8040{3520) 

**'8040(3520) 

+**8040(3520) 

8040(3520) 

*"80L0(3520) 

604/8040(3520) 

604/8040(3520) 

WLe 
(w/L) 

10 

10 

10 

10 

50 

50 

10 

10 

10 

10 

10 

5 0 

50 

10 

10 

2 0 

20 

20 

10 

10 

HA 

REFERENCE 

1 /2 

1 /2 

1 /2 

1 /2 

1 /2 

1 /2 

2 

2 

2 

2 

1 /2 

1/2 

112 

1 / 2  

2 

2 

A m *  
( X  R e )  

30-111 

61-107 

44- 119 

24- 118 

12-1L5 

30- 136 

10-150 

10- 150 

10-150 

NA 

43-117 

10- 140 

10- 135 

10-122 

NA 

50-150 

2 

2 

2 

1 /2 

112 

50- 150 

YA 

53-119 

53- 119 

32- 160 
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TABLE 5.1.  LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIYlTS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER 

Dichlorochen 

Hexachlorophene - 

r 
M T m O  
CPnp)  

604.1 

604.1 

PRECI SIW* 
( X  m) 
0-30 

0-30 

PQLR 
tuq/L) 

10 

10 

REFERENCE 

18 

18 

A C U R U P  
( X  R e )  

22- 125 

73-125 
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TABLE 5.1.  LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUAHTITATION .LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARMETER 

Bis(2-ethyihexyl) phthalate (MS) .. 
B u t y l  benzyl phthalate (US) 

Diethyi phchalate ( M S 1  

Dimethyl p h t h a l a t e  (HS)  

Di-n-butyl p h t h a l a t e  (MS) 

Di-n-octyl h t h a l a r e  (ns) 

nETHOD 
(Prev) 

606/8060<35203 

606/8060(35201 

606/8060(3520) 

606/8060(3520) 

606/8040(3520) 

606/8060(3520) 

REFEREMP 

1 / 2  

1 /2 

112 

1/2 

1 /2 

1 / 2  

1 /2 

ACCURACYL 
. ( X  Rec) 

10-162 

10-137 

10-142 

10- 158 

18- 137 

12-145 

27- 123 

PRECISIOY* 
( X  R P O )  

0-82 

0-73 

0-47 

Surrogate - 
2-Fluorobiphenyt  

WLw 
(w/Lf 

10 

10 

10 

606/8060(3520) 

0-63 

0-66 

0 - 5 2  

HA 

10 

10 

10 

MA 
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TABLE 5.1 .  LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATIOH 

PARAMETER 

Aldrin ( M S )  

Benfturalin 

aipha BHC 

beta RHC 

delta BHC 

gamna B H C  (Lindane) (MS) 

Ca rbopheno t h i on 

alpha Chtordane 

g a m  Chlordane 

technicak Chiordane 

ChLorobenziLate 

Chlcrothatoni l 

L,4'-DO0 

&,4'-DDE 

4.6'-DOT (ns) 

Oicofol (Kelthane) 

Dieldrin (MS) 

Endosulfan I 

Endosulfan I 1  

Endosulfan su l fa te  

Endrin (MS) 

Endr in aldehyde 

Endrin ketone 

LIMITS (PQL) 

=HQ) 
(Pnp) 

608/8080(3520)/617 
CLP - 2/88; 3/90 
608/8080(3520)*** 

608/8080(3520)/617 
CLP - 2/88; 3/90 
608/8080(3520)/617 
CLP - 2/88; 3/90 
608/8080(3520)/617 
CLP - 2/88; 3/90 
608/8080(3520)/617 
CLP - 2/88; 3/90 
608/8080*"(3520) 

60~/80~0(3520)/617 
CLP - 2/88 
CLP - 3/90 
608/8080(3520)/617 
CLP - 2/88 
CLP - 3/90 
608/808013520)/6t? 

8081"*V(3520) 

608/8080***(3520) 

608/8080(3520)/617 
CLP - 2/88; 3/90 
608/8080(3520 1/61 7 
CLP - 2/88; 3/90 
608/8080(3520)/617 
CLP - 2/88; 3/90 

8081*"V(3520) 

608/8080(3520)/617 
CLP - 2/M; 3/90 

608/8080(3520)/617 
CLP - 2/88; 3/90 
608/8080(3520 1/61 7 
CLP - 2/88: 3/90 
608/8080(3520)/617 
CLP - 2/88; 3/90 
608/8080(3520)/617 
CLP - 2/88; 3/90 

608/8080(3520)/617 
CLP - 3/90 

CLP - 2/88; 3/90 

FOR WATER 

REFEREYQ 

1/2/26 
6/62 

1 /2 

1/2/26 
6/62 

1/2/26 
6/62 

1 /2/26 
6/62 

1/2/26 
6/62 

1 /2 

1/2/26 
6 
62 

1 /2/26 
6 
62 

1/2/26 

2 

112 

1/2/26 
6/62 

1/2/26 
6/62 

1/2/26 
6/62 

1 /2  

1/2/26 
6/62 

1/2/26 
6/62 

1 /2/26 
6/62 

1/2/26 
6/62 

1/2/26 
6/62 

1/2/26 
62 

6/62 

AND OTHER 

ACQliUCY' 
( X  R c c )  

42- 116 
40- 120 

40-140 

37- 134 

17-147 

19- 140 

52-136 
56-123 

50-1 10 

45- 140 

45-140 

45-119 

50-150 

55-125 

31 -141 

30-145 

67- 137 
38- 127 

55-115 

5 1 - 143 
52-126 

45-153 

10-202 

26-144 

57- 142 
56- 121 

10-150 

NA 

LIQUIDS 

MEClSIOY* 
( X  R P O )  

0-25 
0-22 

0-40 

0-40 

0-LO 

0 4 0  

0- 18 
0-15 

0-LO 

0-40 

0-40 

0-LO 

0-40 

0-30 

0-50 

0-50 

0-28 
0-27 

0-10 

0-46 
0-18 

0-40 

0-65 

0-50 

0- 23 
0-21 

0-50 

MA 

WLw 
(rrg/L) 

0.050 
0.050 

0.010 

0.050 
0.050 

0.050 
0.050 

0.050 
0.050 

0.050 
0.050 

1.0 

0.050 
0.50 
0.050 

. 

0.050 
0.50 
0.050 

0 -50 

0.50 

0.20 

0.10 
0.10 

0.10 
0.10 

0.10 
0.10 

0.050 

0.10 
0.10 

0.050 
0.050 

0.10 
0.10 

0.10 
0.10 

0.10 
0.10 

0.10 
0. 10 

0.10 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
LIQUIDS 

PRECISIOWT 
(ZRWI 

0-22 
0-20 

0-LO 

0-40 

0- 50 

0-40 

0-37 

0-50 

0-40 

0-21 

0-20 

0-20 

0- 20 

0-20 

0-23 

0-20 

NA 
NA 

N A 
I A  

N A 
HA 

PRACTICAL QUANTITATTON 

PARAMETER 

Heptachlor (HSI 

Heprachlor epoxide 

lsodrin 

Kepone 

Methoxychlor 

M i  rex  

Toxaphene 

Trifluralin 

PCB 1016 

PCB 1221 

PCB 1232 

PCB 1242 

PCB t 2L8 

PCB 1256 

PCB 1260 

Surrogate - 
OibutylchLorendate (DBC) 

Surrogate - 
2,C,5,6-Tetrachloro-m-xyLcne 
(TCHX) 

Surrogate - 
OecachLorobiphenyl (DCB) 

FOR WATER AND OTHER 

WLn 
(ug/L) 

0.050 
0.050 

0.050 
0.050 

0.050 

0.10 

0.50 
0.50 

0.50 

5.0 
1 .O 
5.0 

0.010 

1 .O 
0.50 
1 .O 

2.0 
0.50 
2.0 

1.0 
0.50 
1 .O 

t -0 
0.50 
1 .O 

1 .O 
0.50 
1 .O 

1.0 
1.0 

1.0 
1.0 

N A 
N A 

NA 
NA 

NA 
NA 

LINITS (PQL) 

#ID 
<Prep) 

608/8080(3520)/617 
CLP - 2/88; 3/90 
608/8080(3520)/617 
CLP - 2/88; 3/90 
8081"*V(3520) 

8081***v(3520) 

8080(3520 )/617 
CLP - 2/88; 3/90 

8081***V(3530) 

608/8080( 35201/617 
CLP - 2/88 
CLP - 3/90 
608/8080"*(35201 

608/8080(3520)/617 
CtP - 2/88 
CLP - 3/90 

608/808Ct3520)/617 
CLP - 2/B8 
CLP - 3/90 
608/8080(3520 )/&I7 
CLP - 2/88 
CLP - 3/90 

608/8080(3520)/617 
CLP - 2/88 
CLP - 3/90 
608/8080(3520)/637 
CLP - 2/88 
CLP - 3/90 
608/8080(3520)/617 
C t P  - 2/88; 3/90 
608/8080(3520)/617 
CLP - 2/88: 3/90 

608/8080(3520)/617 
CLP - 2/88 

608/8080(3520)/617 
CLP - 3/90 

608/8080(3520)/617 
CLP - 3/90 

REFERENCE 

1/2/26 
6/62 

1 /2/26 
6/62 

2 

2 

A#LIUCYT 
( X  Rec) 

42-129 
40-131 

37- 162 

55-710 

10- 150 

2/26 
6/62 

2 

1/2/26 
6 
62 

1 /2 

50-140 

52- 112 

61-140 

54-124 

1/2/26 
6 
62 

1/2/26 
6 
62 

1 /2/26 
6 
62 

1 /2/26 
6 
62 

1 /2/26 
6 
62 

1/2/26 
6/62 

1/2/26 
6/62 

1/2/26 
6 

1 /2/26 
62 

1/2/24 
62 

69- 107 

15.178 

10-215 

39- 150 

38- 158 

66.122 

58- 122 

28-151 
2h-1% 

22-126 
60-150 

25- 126 
'60- 150 
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TABLE 5 -  1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

P W T E R  

Chloroneb 

Chloropropylate 

Chlorobenzi late (HS) 

Etridiazole 

PCRB 

PropachLor 

Chiorothaloni l 

DCPA (Oacthal) 

Dichloran 

Hethoxychlor 

Permethrin 

Surrogate - 
Dibutylchtorendate (D8C)  

Surrogate - 
2,4,5,6-Tetrachlcro-m-xylene 

( T C M X )  

METWQ, 
(prep) 

608.1 

608.1 

608.1 

608.1 

608.1 

608.1 

608.2 

608.2 

608.2 

608.2 

608.2 

608.1/608.2 

608.1/608.2 

REFERENCE 

10 

10 

10 

1 0 

10 

10 

57 

57 

5 7 

57 

57 

10/57 

10/57 

m C I "  
cx RE) 

49- 125 

51-125 

53-125 

60- 125 

60- 125 

51-125 

55 -  125 

50- 150 

56-110 

50- 140 

50- 130 

28-151 

22-126 
A 

PRECIS1 OY' 
I X  RPO) 

0-30 

0-30 

Wt-  
(US/L) 

0.4 

0.5 

0-30 1 0.5 

0-30 

0-30 

0-30 

0-30 

0 -LO 

0-LO 

0-LO 

0-LO 

HA 

NA 

0.01 

0.6 

0 . 5  

0.20 

0.50 

5.0 

0.50 

1 .O 

NA 

NA 
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TABLE 5.1.  LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER 

2,4-Dinitroroluene (MS) 

2,b-Dinirrotoluene (MS) 

tsophorone (HS) 

Nitrobenzene (MS) 

Surrogate - 
2-Fluorobiphenyi 

Surrogate - 
2 , L  ,5,6-Tetrachloro-m-xylene 
(TCHX) 

IETHQ) 
(Prep1 

609/8090(3520) (FID) 
409/8090(3520) (ECD 

609/8090(3520) (FID) 
609/8090t3520) (Em) 

609/8090(3520) 

609/8090(3520) 

609/8090(35201 ( F I D )  

609/8090(35201 (ECD) 

PRECISIOY* 
( X  RFQ) 

0-40 
0-40 

0-40 
0-40 

0-40 

0-40 

HA 

HA 

REFERENCE 

l,2 

I t 2  

1,2 

' , 2  

1,2 

1 ,z  

WLC. 
[ w/L) 

10 
0.3 

10 
0.3 

10 

10 
f 

NA 

HA 

A W C Y 7  
( X  Rec) 

10- 125 
10-125 

10-126 
10-126 

10- 117 

10- 118 

27- 123 

22-126 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

.- 
PARAMETER 

Acenaphthene (HS) 

AcenaphthyIene 

Benzo(a)pyrene (MS) 

Benzo(bk)f luoranrhene 

Benzo(g,h, i ) w r y l e n e  

Carbazole 

Chrysene + 0entoCa)anthracene 

Fluoranthene 

Fiuorene (MS) 

indeno(?,2,3-cd) pyrene + 
Dibenzo(a,h)anthracene 

1-Methyi naphthaLene 

2-Methyl nachthalene 

Naahthalene ( H S )  

Phenanthrene + Anthracene 

Pyrene (HS) 

Diesel 

Surrogate - 
2- FLuorobi phenyl 

Surrogate - 
DecafluorobiphenyL 

METHOD 
[Prep) 

610/8100(3520) 

610/8100(3520) 

61 0/8100(3520) 

610/8100(3520) 

610/8100(3520) 

810077*(3520) 

610/8100(3520) 

610/8100(3520) 

610/8100(3520~ 

610/8100(3520) 

6t0/8100(3520) 

610/8100(3520) 

610/8100(3520) 

610/8100(3520) 

610/8100(3520) 

8100 (modified) 

610/8100(3520) 

8100 (modified) 
(3520) 

REFERENCE 

112 

1 /2 

1 /2 

112 

f /2  

2 

112 

1 / 2  

1 /2 

1 /2  

112 

f /Z  

112 

112 

1 /2 

12 

112 

12 

A C W F  
(X R e )  

58-111 

38-110 

24-132 

28-129 

14-147 

16- 140 

29- 129 

12-155 

39-1 15 

15-151 

20-140 

20- 140 

34- 103 

38-119 

36- t24 

40- 140 

27- 123 

20-150 

PREClSIoW' 
( X  RPO) 

0-21 

0-23 

WLn 
(ug/L) 

10 

I D  

0-78 

0-65 

0-87 

0-40 

0-68 

0-67 

0-23 

0-87 

0-50 

0-50 

0- 25 

0-29 

0-37 

0-40 

NA 

FIA 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

300 

MA 

NA 



Sect ion  5 
R e v i s i o n :  0 
D a t e :  9/92 
Page 39 o f  104 

TABLE 5 .1 .  LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

WCISICU* 
<I nm) 

0-50 

0-50 

0-44 

0-40 
- 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-66 

0-40 

0-40 

0-40 

0-60 

0-40 

PARAMETER 

Aeephate 

Azinphos methyl (MS) 

Bolstar  (HS) 

Carbophenorhion 

Chlorpyr i fos  

Chiorpyr i fos  methyl 

ComDhos 

Demeton-o 

Demeton-s 

Diaz inon (MS) 

Oichlofenth ion 

D i ch lorvos 

D i n t h o a c e  

Dioxath ion 

Oisut foton (MS)  

EPN 

Ethion 

Ethoprop 

Famhur 

Fenami phos 

WLR 
(w/L) 

5 .O 

1.0 

l .O 

1 .O 

1.0 

1.0 

1.0 

2.5 

2.5 

1.0 

1 .O 

2.0 

10 

10 

2.0 

1 .0 

0.50 

0.50 

2.0 

0. 50 

REFERENQ 

52/2 

14/2 

14/2 

2 

52/14/2 

14 

14/2 

52/14/2 

52/14/2 

52/14/2 

S2/2 

14/2 

2 

E T m D  
(prep) 

614*+*/8141*"(35201 

614/622/8141(3520) 

622/814 l(3520) 

814laa*(3520) 

614/622/814 l(3520) 

622 

622/8141(3520) 

614/622/8141(3520) 

614/622/8111(3520) 

614/622/8141(3520) 

61L/8141"*V(3520) 

622/8141(3520) 

8141 (3520) 

614/8141***V/3520) 

614/622/8141(3520) 

614.1/81L1(3520) 

614/614.1/8141(3520) 

622/8141(3520) 

814lg**V(3520) 

6 1 4*** 

A W R A [ n s  
cf Pcc) 

25- 110 

16-129 

58- 156 

20-150 

82-115 

20- 130 

51-147 

36-120 

36-120 

36- 124 

62- 704 

L9- 120 

38-120 

- 

0-40 

0-60 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-50 

0-40 

0-28 

0-40 

0-40 

Fensulforhion 

Fenth i on 

1 sof enrhos 

Malachion 

Merphos 

Metharnidophos 

Metolachlor 

Nevi  nphos 

Monocrotophos 

Haled 

Parath ion,  e t h y l  (ns) 

, Parachion,  methyt (MS) 

Phorare ( M S )  

5 2 / 2  

52/14/2 

58/2 

52/58/2 

52/14/2 

2 

52 

5.0 

1.0 

0.50 

1.0 

1 .O 

2.0 

1 ,O 

2.0 

10 

5.0 

1 .O 

0.50 

1.0 1 

25-140 

10- 178 

48- 124 

40- 138 

58-1 13 

10- 129 

40-160 

43- 165 

10-128 

40-160 

60- 140 

50- 130 

40- 160 

53-133 

34-125 

25-140 

54-102 

18-171 

40- 104 
_ I I _ _ -  -- 

36-125 

622/8141(3520) 

622/8t&1(3520) 

614," 

611/8141(3520) 

622/8141(3520) 

614*** 

614/8141***(3520) 

622/8141(3520) 

81Clt3520) 

622/8161(3520) 

614/8tL1(3520) 

614/62218141(3520) 

14/2 

t4/2 

5 2 

52 

1412 

5 2 

52/2 

52/14/2 

S2/2 

lC/2 

52/2 

52/11/2 

622/8141(3520) 1412 
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TABLE 5.1.  LABORATORY ANALYTICAL WETHODS , QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER L IQUIDS 

P ARAnETER 
w 

Ronne t 

Stirophos (Terrachlorvinphos) 

Sulfotem (MS) 

Ter buf os 

Thionazin 

Tokuthion (Prothiofos) 

Trrchloronate 

Surrogate - 
Ronnei 

Surrogate - 
Tokuthion 

Surrogate - 
Tr~phenytphosphate 

METHQ, 
(prep) 

622/8141(3520) 

622/8141(3520) 

8141 (3520) 

bit. f 

5141*"V(3520) 

622/8141(3520) 

622/8141(35201 

8141/(3520) 

622/814l 

614/622/6tCl 

REFERENCE 

lLl2 

14/2 

2 

58 

2 

lL/2 

1412 

2 

16/2 

14/20/2 

*EtlllUCP 
( X  K c c )  

45- 135 

48- 125 

10-241 

40- 160 

25-160 

44- 125 

49- 161 

45- 135 

44- 125 

40- 125 

PRECISlOY* 
( X  Rw) 

0-35 

0-LO 

0-40 

0-40 

0- 60 

0-40 

0-40 

WA 

MA 

N A 

WLn 
(-/I.) 

1.0 

1 .O 

0.50 

0.50 

1 .O 

1 .O 

1 .O  

NA 

I A  

WA 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER 

2.4-0 (MS) 

~ , L - D B  

2 . 4 , s . ~  ( M S I  

2 , 4 , 5 - T P  (S i lvex)  (M) 

Da L apon 
~ - 

D i canba 

O i c h l o r ~ r o p  

D i noseb 

MCPA 

MC?? 

Pentachtorocheno1 

Pictoram 

WETHQ) 
(Prep) 

615/8150 

615/8150 

615/8150 

615/8150 

615/8150 

615/8150 

615/8150 

615/8150 

615/8150 

6?5/8150 

615/8150*** 

615/8150"**V -- 

REFEREWCE 

53/2 

53/2 

53/2 

53/2 

53/2 

53/2 

53/2 

53/2 

53/2 

53/2 

53/2 

53/2 

Surrogate - 
2,L-Dichlorophenytacet ic ac id  
(DCAA) 

Surrcgate - 
2,L-Dichiorophenoxy b r y r i c  
ac id  (2,6-DB) 

10- 135 

60- 140 

ACCURACI' 
(2: R c c )  

25-129 

40- 140 

25- 145 

10-151 

10-160 

10-150 

10-150 

10-150 

10-150 

10-150 

10-150 

10-150 

615/8150 

615/8150 

NA 

Y A 

53/2 

53/2 

PRECIS10Y7 
( X  RPQ) 

0-60 

0-60 

0-62 

0-81 

NA 

MA 

WLn 
( W/L 

0.50 

0.50 

0.50 

0.50 

0-80 

0-80 

0-80 

0-80 

0-80 

0-80 

0-80 

0-40 

10 

5 -0  

0.50 

0.50 

10 

10 

0.10 

0.050 
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TABLE 5.1. LABORATORY ANALYFTCAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER L IQUIDS  

PARAMETER 

Benf lurat i n  

ETrm) 
(Prep1 

617." 

Captan (MS) 

Carbaphenothion 

Chlorothatoni l 

Dichloran 

D ico fo l  

I s o d r i n  Ins) 

Mirex  

P C M  

Pendimethal i n  

Permethrin 

Perthane 

Strobane - 
T r i f  l u r a l i n  

C h l o r o o ~ c r i n  

Ethylene dibromide 

Surrogate - 
2,4,5,6-Tetrachloro-rn-xyiene 

(TCMX)  

REFERENCE 

26 

61 7 

617 

61P0* 

617 

61 7 

617 

617 

617 

617*** 

617+** 

61 7 

617 

617 

618 

618 

617/618 

( X  R e )  

40-340 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

26 

2 7 

27 

26/27' 

PRECISIOY* 
( X  RPD) 

0-40 

55-125 

50- 110 

55-125 

56-170 

55-115 

55-110 

54-104 

St- 100 

52-128 

50- 130 

55-115 

48- 127 

54- 124 

62-134 

48-90 

22- 126 

WL+. 
(w/L) 

0.010 

0-40 

0-40 

0-30 

0-40 

0-40 

0-60 

0-40 

0-40 

0.10 

1 .O 

0.20 

5.0 

0.10 

0.050 

0.50 

0.01 

0-40 

0-40 

0-60 

0-LO 

0-40 

0-40 

0-40 

2.0 

1 .O 

5.0 

2.0 

0.01 

1 .O 

0.50 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER 

Alachior 

Arnet ryn 

Atraton 

lRTHOD 
(Prep1 

6 19". 

619 

619 

REFERENCE 

7 

7 

7 

Atraz ine ( M S )  

Bromaci l 

Hexazinone 

Metalaxyt 

Hetr ibuz in  

Nori lurazon 

Prometon 

7 

7 

7 

7 

7 

7 

7 

619 

6 19"' 

619'- 

619*+* 

6 19''. 

61Pf** 

619 

ACCUIUCY' 
CX Ree) 

45-  140 

60- 120 

50- 115 

40-125 

55 -127  

50-130 

50-  130 

61-1L1 

51-  134 

55- 100 

Prometryn 

Prooazine (MS) 

55-120 

33-100 

30-130 

50 -200  

25- 174 

60- 130 

53-113 

61 - 125 

56- 125 

40- 125 

PRECISIOY* 
( X  Om) 

0-30  

0 -40  

0-LO 

WLR 
(ug/L) 

2.0 

2.0 

5 .0  

0 - 3 0  

0 - 3 0  

0 -30  

0-LO 

0-30  

0 - 3 0  

0-40 ----. 
619 

619 

2.0 

2.0 

2.0 

1.0 

2 .0  

2.0 

2.0 

0-40  

0 -40  

0-45 

0 - 4 0  

7 

7 

Secbmeton 

Simetryn 

Simazine 

Terbuthylazine 

Terbutryn 

Triadimefon 

Dichenylamine - 

Surrogate - 
Triphenylphosphace 

2.0 

2.0 

5 .0  

2.0 

619 

619 

619 

619 

619 

6 19*** 

620 

61 9/620 

7 

7 

7 

7 

7 

7 

23 

7 / 2 3  

0 -50  2.0 

0-40 

0 - 4 0  

0-30 

0-30  

MA 

2.0 

2.0 

2.0  

2.0 

YA 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIHITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER 

As pon 

Dichtofenthion 

Famahur 

Fenitrothion 

F m ~ h o s  

Phosmer 

Thionazin 

Surrogate - 
Triphenylphosphate 

= H a  
(Prcpl 

622.1 

622.1 

622.1 

622.1 

622.1 

622.1 

622.1 

622.1 

REFERENCE 

8 

8 

8 

8 

8 

8 

6 

8 

MaRAW 
tX R e )  

62- IOL 

62-104 

10-129 

61 - 103 

53- 133 

50- 150 

25-160 

40- 125 

PRECfSICW* 
( X  U r n )  

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-10 

N A 

WLm 
(ug/L) 

1 .O 

1.0 

2 . 5  

2 . 0  

1.0 

1 .a  

1.0 

MA 
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TABLE 5.1. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
LIQUIDS 

PREC1SIOls 
( X  RPD) 

0-40 

0-40 

0-60 

0-40 

0- 22 
0-11 
0- 11 

0-70 

0-40 

0-40 

0-40 

0-65 

0 - 4  

0-40 

0-40 

0-60 

0-40 

0-40 

0-17 
0-13 
0-13 

0-50 

0-65 

0-65 

0-40 

0-65 

0-40 

0-40 

PRACTICAL 

PARAMETER 

Acetone 

A c e t o n i t r l l e  

Acro le in  

Acryioni t r i  l e  

Benzene (MS) 

Benzyl Chlor ide 

0 rmbenzene  

Irsmodichlorcinethane 

B r m f  orm 

B r m e t h a n e  

2-Butanone (MEK) 

n-ButyLbenrene 

sec-lutylbenxene 

tert-Butylbenzene 

Carban d i s u l f i d e  

Carbon te t rach lo r ide  

Chlorobenzene (MS) 

2-Chtoro- l ,3-htadiene 
(Ch loroprene) 

Chloroethane 

2-Chloroethyl v i n y l  ether 

Chloroform 

Chioromethane 

3-Chtoropropene ( A l l y 1  
ch io r ide )  

2-Chiorotoluene 

WLw 
(up/L) 

50 
10 

t 000 

100 

1 00 

5 -0 
5.0 
10 

100 

10 

5 -0 

10 

5 -0 

TO 

10 

50 
10 

5 .O 

5.0 

5.0 

5.0 

10 

5.0 

10 

5.0 
5.0 
10 

5 

10 

5 0 

5 .O 

10 

10 

5 

5.0 

WATER AND OTHER QUANTITATIOH L I M I T S  (PQL) FOR 

E T H I I )  
(Prep) 

8240(5030)/8260A(5030) 
CLP-2/88; 3/90 

82400(50301 

8240(5030)/8260A(5030) 

8240(5030)/8260A(5030 ) 
- -- 

624/8240(5030)/8260A(5030) 
CLP-2/88 
CLP-3/90 

82400(5030) 

8260A(5030) 

624/8240( 5030)/CLP-2/M/ 
8260A(5030) 
CLP-3/90 

624/8240(5030)/CLP-2/88/  
8260A(5030) 
CtP-3/90 

626/8240(5030l/CLP-2/M; 3/90/ 
826CA(5030 

82L0(5030)/826OA(5030) 
CLP-2/88; 3/90 

8260A(S030) 

8260A(5030) 

8260AC5030) 

8240(5030)/CLP-2/M/ 
8260AC5030) 
CLP-3/90 

624/8240(503O)/CLP-Z/M/ 
8260A( 5030) 
CLP-3/90 

624/8240(5030)/8260A(5030) 
CLP-2/88 
CLP-3/90 

82408(5030) 

624/8240(503O)/CtP-2/88; 3/90/ 
8260A(5030) 

624/8240(5030)/8260A(5030) 

6ZL/B240(5030)/CLP-2/M/ 
6260A(S030) 
CLP-3/90 

624/82&0(5030)/CLP-2/88; 3/90/ 
8260A(5030) 

82COB(5030) 

624/8240"'(5030)/8260A(5030) 

REFEREYE 

2 
6/62 

2 

2 

2 

1 /Z 
6 

62 

2 

2 

1 /2/6 

62 

1/2/6 

62 

1/2/6/62 

ACQIIUCY* 
(Z Rec) 

10-161 

52-170 

60- 132 

77- 108 

73-144 
76-127 
76- 127 

10-130 

50- 150 

35-155 

45- 169 

10-242 

2 
6/62 

2 

2 

2 

2/6 

62 

1 /2/6 

62 

1 /2 
6 
62 

2 

t/2/6/62 

112 

1 /2/6 

62 

1/2/6/62 

2 

1 /2 

79- 208 

50-150 

50-150 

50- 150 

37- 138 

70- 140 

68- 136 
75-730 
75-130 

21 - 163 

66-119 

10-305 

51-138 

10-273 

81-112 

58- 125 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIHITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER 

6-Chiorotoluene 

Dibromachloromcthane 

1,2-Di bromo-3-chloropropanc 
(DBCP) 

1.2-Dibromoethane 

Dibroromethane 

1.2-Oichlorobenzene 

nETHQ) 
(prep) 

8260A (50301 

624/8240/CLP- 2/88/8260A(5030) 
CiP-3/90 

82408 (5030 )/8260A(5030) 

8240B(5030)/8260A(5030) 

82408(5030)/8260A(5030) 

62~/82C0(5030)/B26OA(5030) 

626/8240(5030)/8260A(5030) 

trans-I,&-Dichloro-2-butene 8240B(5030) 2 11-129 0-40 I0 
- - - .- -- 

Dichlorodifluoromethane 82t00(5030)/8260A(5030) 72- 146 0-LO 5 -0 -. 
1,l-Dichioroethane 624/8240(5030)/CLP-2/=/ f .O 

826OA(5030 

1,2-Dichloroethane 

cts/tran~-1,2-0~chLaroethene 

1.1-Dichtoroethcne (HS) 

1,2-Oichtoropropane 

1.3-Dichloropropane 

2,2-Dich(oropropane 

1,l-Dichloropropene 

cis-T,3-Dichtoropropene 

trans-1,3-Dichloropropene 

Ethanol 

E thy 1 benzene 

Ethyl methacrylate 

Hexach Lorobutadiene 

2-Hexanone 

r 

REFERENCE 

2 

1/2/6 
62 

2 

2 

2 

112 

A C U W C Y '  
( X  Rcc) 

50- 150 

53- 149 

37- 127 

70- 112 

78-110 

69-112 

PRECIS1 W* 
CXRPol 

0-40 

0-40 

0-4C 

0- LO 

0-40 

0-LO 

CLP-3/90 

624/8240(5030)/CLP- 2/88/ 
8260A(5030) 
CLP-3/90 

624/8240(5030)/CLP-2/88/  
826OAt5030) 
CLP- 3/90 

624/8240(5030)/CLP-2/88/ 
8260A(5(330) 
CLP-3/90 

624/8260(5030)/CLP- 2 / 8 8 /  
8260A(5030) 
CLP-3/90 

8260A(5030) 

826OA(5030) 

8260A(5030) 

624/8260(5030 )Kt?-2/88/ 
8260A( 5030) 
CLP-3/90 

624/8260(5030)/CtP-2/88/ 
8260A(5030) 
CLP-3/90 

8240(5030) 

624/82S0(50302/CLP-2/88/ 
826aA(5030) 
CLP-3/90 

8240(5030) 

8260A(5030) 

8240(5030)/8260A(5030) 
CLP-2/88: 3/90 

WLfC 
tug/L) 

5.0 

5.0 

- 10 

10 

5 .0 

5.0 

5.0 

1/2/6 

62 

1/2/6 

62 

1/2/6 

62 

1 / 2 / 6  

62 

2 

2 

2 

1 /2/6 

62 

1/2/6 

62 

2 

1/2/6 

62 

2 

2 

2 
6/62 

49- 155 

5t-156 

60- 136 

10-210 

50- 150 

50-150 

50- 150 

10-227 

17-183 

40- 160 

37-162 

37- 139 

50-150 

10-164 

0-40 

0-40 

0- 19 

0-65 

0-40 

0-60 

0-60 

0-65 

0-65 

0-40 

0-40 

0-40 

0-40 

0-40 

10 

5.0 

10 

5.0 

10 

5.0 

10 

5.0 

10 
" 

5.0 

5.0 

5 .O 

5.0 

10 

5.0 

10 

1000 

5.0 

10 

5.0 

5.0 

50 
10 
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TABLE 5.1. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUAHTITATfON LfHITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER !ElH[X) REFERENCE A-CP PRECISIQT PQL* 

I odemcthane 

Isobutyl alcohol 

Isopropylbenzene 

p-Isopropylto(uene 

Methacryionitrile 

Methylene chloride 

Methylmethacrylate 

4-Methyl-2-pentanone (MIBK) 

Methyi t-butyt erher (MT8E) 

Yaphrhalene 

Pentachloroethane 

Propionitrile (ethylcyanide) 

n-Proaylbenrene 

Styrene 

l,l,l,2-Tetrachloroethane 

1,1,2,2-TetrachLoroethane 

Tetrachloroethene 

Toluene (MS) 

1,2,3-Trichlorobenzene 

1,2,4-Trichloroknzme 

1,l.l-TrichLoroethane 

1; 1,2-Trichloroethane 

Trichloroethene (MS) 

Trichiorof l~oromethane 

1,2,3-Trichloropropane 

Trichtorotrifluoroethanc 

1,2,4-Trimethytknzene 
-- 

82406(5030)/8260A(5030) 

82408(5030) 

8260A(5030) 

826OA( 5030) 

8240B(50301 

624/8240(5030)/CLP-2/88/ 
8260A(5030) 
CLP - 3/90 
82408(5030) 

8240(5030)/8260A(5030) 
CLP-2/88; 3/90 

8240TT*(5030) 

8260A(5030) 

82408(5030) 

82408(5030) 

8260A(5030) 

82~0(5030)/~~~-2/881 
8260A( 5030) 
CLP-3/90 

8240B(5030)/8260A( 5030) 

624/8260(5030)/CLP-2/a/ 
8260A(5030) 
CLP-3/90 

624/8240(5030)/CLP-2/88/ 
8260A(5030) 
CLP-3/90 

624/8240(5030) /8260A(5030)  
CLP-2/88 
CtP-3/90 

8260A(5030) 

8260A ( 5030) 

624/8240(503O)/CLP-2/M/ 
8260A(5030) 
CLP-3/90 

624/8240(5030)/tLP-2/M/ 
8260AC5030) 
CLP-3/90 

624/8240(5030)/8260A( 5030) 
CLP-2/88 
CLP-3/90 

8240(5030)/8260A(~0301 

8240(5030)/8260A(5030) 

8240"*(5030) 

8260A(5030) 

2 

2 

2 

2 

1/2/6 

62 

2 

2 
6/62 

2 

2 

2 

2 

2 

2/6 

62. 

2 

1/2/6 

62 

t / 2 / 6  

62 

1 /2 
6 
62 

2 

2 

l/2/6 

62 

11216 

62 

1 /2 
6 
62 

Z 

2 

2 

2 , 

( X  Rec) 

51-179 

50- t50 

50-150 

76- 1 1  1 

10-221 

50- 130 

68-111 

50- 150 

50-150 

10-276 

63-112 

50-150 

60-109 

34-138 

46-157 

%- 1 &8 

68-138 
76-125 
76- 125 

50- 150 

50- 150 

52- 162 

52-150 

66- 136 
71-120 
71-720 

17- 181 

44-103 

82-130 

50-150 

0-40 

0-40 

0-40 

0-40 

0- 65 

0-40 

0-40 

0-60 

0-40 

0-65 

0-40 

1000 

5 .O 

5.0 

100 

5.0 

5 -0 

5 0 
10 

10 

5 .O - 
25 

1 00 

0-40 

0-40 

0-40 

0-40 

0-40 

0- 17 
0- 13 
0-13 

0-40 

0-40 

0-40 

0- 40 

0-20 
0-14 
0-14 

0-65 

0-40 

0-23 

0-40 

5.0 

5.0 

10 

5 .O 

5 .O 

10 

5.0  

10 

5.0 
5 .O 
10 

5.0 

5 -0 

5.0 

10 

5.0 

10 

5.0 
5.0 
10 

5.0 

5 .O 

5.0 

5 -0 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

P W E R  

T,3,5-trimcthylbtnzene 

Vinyl acetate 

Vinyl chtoride 

Xy 1 enes 

Surrogate - 
Toluem-d8 

Surrogate - 
p-SromofLuorobenzene 

Surrogate - 
DibrwnofLuoromethane 

Surrogate - 
t,2-Dichloroethane-dC 

NA 
MA 

N A  
MA 

MA 

NA 
MA 

# A  
MA 

HA 
NA 

N A 

N A 
WA 

82LO(5030)/8260A(S0301 
CLP-2/88; 3/90 

624/82~0(50301/8260A(503O) 
CLP-2/88; 3/90 

8260A(5030) 

62G/8220(5030) 
CLP-2/88;  3/90 

A C U C Y T  
( X  Rec) 

SO- 150 

49- 127 

10-251 

66- 114 

#TH(D 

(prep) 

8260A t 5030) 

82~0(5030)/~~~-2/88/ 
8260A(5030> 

624/8210(5030)/CLP-2/88: 3/90/ 
8260A(5030) 

8240(5030 )/CtP-2/88/ 
8260AtS030) 
tLP-3/90 

PPECISIW* 
RPO) 

0-10 

REFEREYa 

2 

2/6 

1/2/6/62 

2/6 

62 

' WL- 
(ugIl.1 

5.0 

2 
6/62 

1/2 
6/62 

2 

1 / 2  
6/62 

77-120 
88- 130 

80- 125 
86- 115 

86- 118 

80- 125 
76- 111 

0-40 

0-65 

0-60 

--- 

10 

10 

5.0 

10 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAETER 

Acenaphthene (HS) 

Acenaphthylene 

Acetophenone 

2-Acetylaminofluorene 

A l d r i n  

L -Aminobi Chenyl 

Ani l ine 

Anthracene 

Arami t e  

Benzidine 

Benzoic ac id  

Benzo(a)anthracene 

I(nH00 
 rev) 

625/82708(3520) 
CCP-2/88; 3/90 

625/8270(3520)/CLP-2/88: 3/90 

827013520) 

REFEREKE 

1 /2 
6/62 

1/2/6/62 

2 

45-135 

40-160 

10-219 

56-137 

10-150 

10-150 

10-150 

24-149 

10-110 

10-150 

1/2/6/62 

1/2/6/62 

1/2/6/62 

1/2/6/62 

2/6 

2 

1 /2 

I /2 

1/2 

1/2 

1/2/6/62 

1/2/6/62 

1/2/6/62 

1/2/6/62 

1/2/6/62 

1/2/6/62 

2/62 

1 /2 

2 
6/62 

112 
6/62 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

I Benzo(g,h,i)peryLene 

Benzo(a)pyrene 

BenzyL alcohol 

Benzyl ch lo r ide  

alpha-BHC 

beta-BHC 

delta-BHC 

gam-BHC 

Bis(2-chloroethoxy) methane 

Bis(2-ch loroethy0 ether 

A t I l l R A W  
( X  Rec) 

65-116 
46-118 

54-130 

10-150 

8270(3520) 1 2 

625/8270(3520)/CLP-2/88; 3/90 

625/8270(352O)/CLP-2/88; 3/90 

625/8270(3520)/CLP-2/88; 3/90 

625/8270(352O)/CLP-2/88; 3/90 

8270(352O)/CLP-2/88 

827OBTTT(3520) 

625/8270(3520) 

625/8270(35203 

625/8270(3520) 

625/8270(3520) 

625/8270(3520)/CLP-2/88; 3/90 

625/8270(3520)/CLP-2/M; 3/90 

25-150 

10-166 

10-150 

10-150 

59-125 

40-150 

10-200 

10-150 

54-125 

0-21 

0-33 

0-50 

0-21 

0-50 

0-50 

0-50 

0-LO 

0-40 

0- 50 

625/9270(3520) 

8270(3520) 

8270(3520) 

625/8270(3520)/CLP-2/88; 3/90 

8270(3520) 

625/8270(3520) 

8270(352O)/CLP-2/88 

625/8270(352O)/CLP-2/88; 3/90 

TO 

10 

10 

10 

10 

10 

10 

10 

10 

10 

PRECISIOY* 
( X  RPD) 

0-20 
0-31 

0-24 

0-50 

1 /2 

2 

2 

1/2/6/62 

2 

1 /2 

2/6 

1/2/6/62 

B is (2 -chLoro isopro~11  ether 

Bis(2-ethylhexyl) phthaiate 

L- Brornophenvk phenyl ether 

Buty l  b tnzy l  phthalate 

Carbazoie 

technica l  Chlordane 

p-Chloroani 1 ine 

4-ChLoro-3-methyl-phenol 
(US) 

10 

10 

10 

10 

10 

10 

10 

50 

20 
10 

10 
10 

WLn 
( u g l ~ )  

10 
10 

10 

10 

0-50 

0-LO 

0-50 

0-50 

0-19 

0-50 

0-  100 

0-50 

0-20 

33-184 

12-158 

36-166 

10-156 

53- t 27 

10-1 52 

10-150 

10-150 

10-150 

53-101 
23-97 

62S/8270(3520)/CLP-2/88; 3/90 

625/8270(3SZO)/CLP-2/88; 3/90 

625/8270(3520)/C~P-2/88; 3/90 

625/8270(3520)/CLP-2/88; 3/90 

8270(3520)**'/CLP-3/90 

625/8270(3520) 

8270(3520) 
CLP-2/88; 3/90 

625/8270(3520) 
CLP-t/m; 3/90 

10 

10 I 
10 

5 0 

t 0 

10 

80 

50 

t 0 

0-50 

0-50 

0-50 

0-00 

0-40 

0-40 

0-50 

0-50 

0- 50 

0-17 
0-42 
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TABLE 5.1.  LABORATORY ANALYTICAL HETHODS , QA OBJECTIVES AND 
PRACTICAL 

PARAMETER 

1-Chloronaphthalene 

2-Chtoronaphthalene 

2-Chtorapheno( (MS) 

4-Chiorophenylphenyl ether 

Chrysene 

3-Methyl phenol (m-Cresol) 

2-Methyl phenol (0-Cresol) 

&-Methy( phenol (p-Cresol) 

4',4' -ODD 

&,&'-ODE 

4,L1-DOT 

Diallate 

Dibenz(a,h)anthracene 

Dibentofuran 

Oi-n-butyi phthalate 

1,2-Dichlorobenzene 

t,3-Dichtorobenzene 

1,4-DichLorobenzene (MS) 

3,31-0ichlorobenridine 

2.4-DichLorophenol 

2,6-Dichtorophenol 

Dieldrin 

Diethyt phthalate 

p-(Dimethylamino)azobcntene 

7,12- 
Dimethytbenz(a)anthracene 

3,3'-Dimrhytbenzidine 

a,a-Oimethylphenerhylamim 

2,4-Dimethylphenol 

Oimethytphthalate 

m-Oinitrobenzene 

4,6-Oinitro-2-methylphenol 

QUANTITATION LIMITS (PQL) FOR 

METHOD 
c~rcp) 

8270(3520) 

625/8270(352O)/CLP-Z/B8; 3/90 

625/8270(3520) 
CLP-2/88; 3/90 

625/8270(3520)/CLP-2/88; 3/90 

625/8270(3520)/CLP-2/88; 3/90 

8270(3520) 

8270(3520)/CLP-2/88; 3/90 

8270(3520)/CLP-2/88; 3/90 

625/8270(3520) 

625/8270(3520) 

625/8270(3520) 

8270(3520) 

625/8270(3520)/CLP-2/m; 3/90 

8270(352O)/CLP-2/88; 3/90 

62S/8270(3520)/CLP-2/88; 3/90 

625/8270(3520)/~~~- 2/88: 3/90 

625/8270(3520)/CLP-2/88; 3/90 

625/8270(3520) 
CLP-2/B8: 3/90 

625/8270(3520)/CLP-2/88 
CLP 3/90 

625/8270(3520)/CLP-2/88; 3/90 

8270(3520) 

625/8270(3520) 

625/8270(352O)/CLP-Z/M; 3/90 

8270(3520) 

a270(1520) 

8270(35201 

8270(3520) 

625/8270(3520)/CLP-2/88: 3/90 

625/8270(3520)/CLP-2/88; 3/90 

82708C3520) 

625/8270(352O)/CLP-2/88 
CLP 3/90 

WATER 

REFEREKE 

2 

1/2/6/62 

1 / 
6/62 

1/2/6/62 

1/2/6/62 

2 

2/6/62 

2/6/62 

1 /2 

112 

1 /2 

2 

1/2/6/62 

2/6/62 

1/2/6/62 

1/2/6162 

1/2/6/62 

1 / 2  
6/62 

1/2/6 
62 

1/2/6/62 

2 

112 

1/2/6/62 

2 

2 

2 

2 

1/2/6/62 

1/2/6162 

2 

1/2/6 
62 

AND OTHER 

ACCZRACT* 
cX Rcc) 

10-150 

60-?I8 

54-99 
27-123 

25-158 

45-131 

10-150 

10-150 

10-150 

10- 145 

10-136 

10-203 

10-150 

47- 135 

10- 750 

10- 118 

32- 129 

10-172 

46- I10 
36 - 97 
10-262 

39-135 

10- 150 

29- 136 

10- 114 

10-150 

10-150 

10-200 

10-200 

44-112 

10- 112 

10-150 

10-181 

LIQUIDS 

0-25 

0-50 

0-50 

0-50 

0-40 

0-60 

0-62 

0-50 

0-24 

0-50 

0-50 

0-40 

0-42 

0- 18 

PIIECISICW 
( X  Rm) 

0- 50 

0-40 

0- 18 
0-40 

0-53 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

PQLw 
( u g / ~ )  

10 

10 

10 
10 

10 

0-28 

0-to0 

0-20 

0-50 

0 4 0  

0-40 

0-50 

0-50 

0-100 

0-50 

0- 25 

0-60 

0-50 

0-93 

10 

20 
I0 

10 

10 

TO 

10 

10 

10 

200 

2000 

10 

10 

10 

5 0 
25 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS ( PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER 

Methylmthanesutfonate 

2-Methylnaphthalene 

1-Methyinachthalene 

Naphthalene 

I,&-Wapthwuinone 

;-Napthylamine 
"- 

2-Ma~thyiamine 

Nicotine 

2-Nitroaniline 

3-Nitroaniline 

4-Nicroanitine 

MTHOD 
(Prep) 

8270(3520) 

8270(3520)/CLP-2/=; 3/90 

82706(3520) 

625/82?0(3520)/CLP-2/88: 3/90 

8270(3520) 

8270(3520) 

8270(3520) 

8270(3520) 

827Ot352O)/CLP-2/88 
CLP-3/90 

8270(3520 )/CLP-2/88 
CLP-3/90 

8270(352O)/CLP-2/88 
CLP-3/90 

REFEREWE 

2 

2/6/62 

2 

1/2/6/62 

2 

2 

2 

2 

2/6 
62 

2/6 
62 

2/6 
62 

10 

10 

50 
50 
25 

100 

10 

10 

10 

10 
10 

10 

10 

10 

10 

10 

SO0 

500 

500 

500 

0-40 

0-40 --- 
0- 108 
0-50 
0-50 

0-50 

0-50 

0-50 

0-50 

0-60 
0-38 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

Mitrobenzene 625/8270(3520)/CLP-2/88; 3/90 1/2/6/62 35-180 

625/8270(3520)/CLP-2/88; 3/90 1/2/6/62 29- 182 

4-Nitrophenol (MS) 625/8270(3520) 1 /2 10-112 
6 10-80 
62 10-80 

4-Witrwuinoline-1-oxide 8270(3520) 2 10-150 

N-Nitrosodi-n-btylamine 8270(3520) 2 10-150 

ACaJRACP 
( X  Rec) 

10-150 

10- 150 

10-150 

46-111 

10-750 , 

N-Nitrosodiethylamine 

N-Nitrosodimthylamine 

M-Nitrosodi-n-propylmine 
(US 1 

N-Ni trosbmethyLethylarnine 

N-Nitrosanor~holine 

M-li trosopiperidine 

N-Hi trosopyrrolidine 

PRECISIOII* 
( X  RPD) 

0-50 

0-50 

0-50 

0-19 

0-50 

8270t3520) 

625/8270(3520) 

62~/8270(3~20) 
CLP-2/88; 3/90 

8270(3520) 

8270t3520) 

8270(3520 ) 

8270(3520) 

PCB- 1248 

PCB- 1254 

0-50 

0-50 

Wt* 
( W L )  

10 

10 

10 

10 

10 

1 /2 

l/2 

625/8270(3520) 

625/8270(3520) 

500 

500 

10 

10 

100 

50 
2s 

50 
25 

50 
25 

10-150 

10-150 

10- 150 

10-150 

10-150 

10- 150 

10-150 

10- 150 

2 

1 /2 

1 /2 
6/62 

2 

2 

2 

2 

5-Nitro-o-toluidine 

PCB-1016 

PCB- 1221 

PCB- 1232 

P C B - 1 2 4 2  

0-50 

0- 50 

0-50 

0-50 

0-50 

0-50 

10-150 

10-150 

39- 142 
41-116 

10-150 

10-150 

10-150 

10-150 

2 

1 /2 

1 /2 

1 /2 

1/2 

8270(35201 

625/8270t 35201 

625/8270(3520) 

625/8270(3520) 

625/8270(3520) 

10-150 

10-150 

to-150 

10-150 

10-150 
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TABLE 5.1.  LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL 

P W E R  

PCB - 1260 
Pentachlorobenzene 

Pentachloronitrabenzene 

Pencachlorophenot (MS) 

Phenacetin 

Phenanch rene 

Phenol (MS)  

p-Phenylenediarnine 

2-Picoiine 

Pronami de 

Pyrene (MS) 

Pyridine 

Saf rote 

Strychnine 

1,2,4,5-Tetrachlorobenzene 

TrichIoroDhenoLs 

2,3,4,5-Tetrachioro~henol 

2,3,L.6-Tetrachkoro~henol 

o-Toluidine 

Toxachene 

1,2,4-Trichlorobenzene (MS) 

Terrachlorophenols 

2,4,S-TrichLorophenoL 

2,G.b-TrichLorophenoL 

o,o,o-friethyl- 
phosDhorothioace 

1,3,5-Trinitrobenzene 

Surrogate - 
Nitrobenzene-d5 - 

WATER AND OTHER LIQUIDS QUANTITATION LIHITS (PQL) FOR 

MTHQ) 
<Prep) 

625/8270(3520) 

8270(3520) 

8270(3520) 

625/8270(3520) 
CtP 2/88 
CLP 3/90 

8270(3520) 

625/8270(3520)/CLP-2/88; 3/90 

625/8270(3520) 
CLP 2/88 
CLP 3/90 

8270(3520) 

8270(3520) 

8270(3520) 

625/8270(3520) 
CLP-2/88; 3/90 

8270(3520) 

8270(3520) 

8270 (3320 3 

8270(3520) 

8270(3520) 

8270*"'(3520) 

8270(3520) 

8270(3520) 

625/8270(3520) 

625/8270(3520) 
CLP-2/88; 3/90 

8270(3520) 

8270(3520) 
CLP-2/88 
CLP-3/90 

625/8270(3520)/CLP-2/88; 3/90 

8270(3520) 

8270(3520) 

625/8270(3520) 
CLP-2/88; 3/90 

REFEREICE 

112 

2 

2 

t/2 
6 
62 

2 

. 1/2/6/62 

1 /2 
6 
62 

2 

2 

2 

1 /2 
6/62 

2 

2 

2 

2 

2 

2 

A W C Y '  
( X  R e c )  

10-150 

10- t5O 

10-150 

15-139 
9- 103 
9-103 

10-150 

54-119 

5 0 

10 

2000 

10 
10 

50 

10 
50 
25 

10 

10 

200 

N A 
NA 

PRECISIOW* 
( X  RPP)  

0-50 

0-50 

0-50 

0-39 
0-50 
0-50 

0-50 

0-20 

2 

2 

112 

1 /2 
6/62 

2 

2 
6 
62 

1/2/6/62 

2 

2 

1/2 
6/62 

WL* 
(ug/L) 

500 

10 

10 

10 
50 
25 

10 

10 1 
10 
10 
10 

2000 

200 

10 

10 
10 

200 

10 

100 

10 

10 

5 0 

10-96 
12-89 
12-110 

10-200 

to-150 

10-150 

36-153 
26- 127 

10- 150 

10-150 

10-150 

10-150 

MA 

45- 129 

10-150 

10-200 

49- 108 
39-98 

NA 

45- 113 

37-144 

10-150 

10-150 

61-115 
35-1lL 

0-21 
0-42 
0-L2 

0-50 

0-50 

0-50 

0-21 
0-31 

0-50 

0-50 

0-50 

0-50 

NA 

0-22 

0-50 

0-80 

0- 24 
0-28 

WA 

0-21 

0-LO 

0- 50 

0-50 

MA 
M A  

10-150 0-50 
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TABLE 5 . 1 .  LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAM€f ER 

Surrogate - 
2-Fluorobiphenyl 

Surrogate - 
p-Terphenyt -614 

Surrogate - 
Phenot-d5 

Surrogate - 
2-F tuorophenol 

Surrogate - 
2,4,6-TribrmphenoL 

Surrogate - 
2-Chlorcphenol-dL 

Surrogate - 
1,2-Dichiorobenzene-d4 

MHOD 
(Prep) 

625/8270(3520) 
CLP-2/88; 3/90 

8270C3520) 
CtP-2/88; 3/90 

625/8270(3520) 
CLP-2/88 
CLP 3/90 

8270(3520) 
CLP - z/g8 
CLP 3 /90  

8270(3520) 
CtP-2/88; 3/90 

CLP-3/90 

CLP-3/90 

PREC1SI(Yg 
(X Rm) 

MA 
r( A 

N A 
R A  

REFERENS 

t /2 
6/62 

2 
6/62 

1 /2 
6 

62 

2 
6 

62 

2 
6/62 

62 

62 

WL- 
(ug/L) 

MA 
MA 

WA 
FIA 

ACWRACYe 
( X  R u l  

59-119 
43- 116 

46- 136 
33-141 

10-106 
10-94 
1o-tlO 

10- 104 
21 - loo 
21-110 

41- 143 
10-123 

33-110 

16-110 

Y A N A  
:: 1 :: 
HA 
HA 
MA 

N A 
MA 

M A  

MA 

XA 
MA 
Y A 

NA 
MA 

MA 

1 

MA 
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TABLE 5.1.  LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER 

2,3,7,8-TetrachLordibenzo-p- 
d iox in  (2,3,7,8-TCDD) (MS) 

PRECISIW* 
CX Rm) 

0-LO 

- 
WLn 
(ug/L) 

0.0050 
tO 

)mH(D 

(Prep) 

613 /8280  
8270 (Screen) 

Polychlorinated Dibenzo-p-dioxin 

tetra-CLlD (MS) 

tetra-CDF (MS)  

penta-COD (MSI 

penta-CDF (MS) 

hexa-COD (MS) 

hexa-CDF (MS)  

he~ta-COD (MS) 

heota-CDF (MS)  

octa-CDD ( M S )  
F 

octa-CDF (HS) 

Internal  Standard - 
"c.,-2,3,7,8-1~9~ 

In ternal  Standard - 
"c,, -OCDD 

REFERENCE 

1 /2 
2 

0 - 4 0  

0 - 4 0  

0-LO 

0-LO 

0-LO 

0-LO 

0 - 5 0  

0 - 5 0  

0 - 5 0  

ACWtAW 
( X  R e c )  

63-137 

and Oibenrofuran classes 

0.0050 

0.0050 

0 .0050  

0 .0050  

0 .0050  

0 .0050  

0 . 0 1 0  

0.010 

0 . 0 1 0  

6280 

8280 

8280 

8280 

8280 

8280 

8280 

8280 

8280 

0-50 1 0.010 

2 

2 

2 

2 

2 

2 

2 

2 

2 

UA 

MA 

63- 137 

6 0 -  142 

37- 163 

5 2 - t k 8  

42 -158  

58 -142  

20 -  170 

20 -  170 

20- 170 

1 8280 1 2  

WA 

MA 

20 -170  

8280 

8280 

2 

2 

40-120  

4 0 - 1 2 0  
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER 

Benfluralin 

Ethatfluralin 

Isowopatin 

Profluralin 

Trifluraiin (US) 

Surrogate - 
2,4 ,5 ,6 -Tetrachloro-m-xylene 

Cyanazi ne 

Benomyl 

=HOD 
(Prep) 

627 

627 

627 

627 

627 

627 

629 

63 1 

REFEREUCE 

9 

9 

9 

9 

9 

9 

25 

55 

P(tECISIDYg 
( X  R P 0 )  

0-40 

0-40 

0-40 

0-40 

0-50 

NA 

ACURACY' 
( X  R e )  

40-140 

40- 140 

48-  140 

55- 140 

17-140 

22-126 

20- 180 

50- 126 

WL* 
, (w/L) 

0.010 

2 . 0  

0.10 

0.20 

0.010 

HA 
I 

0-50 ! 5 .0  

0-30 j 5.0 
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A L I  conpcunds reported as Zirarn 

? 

TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER 

Amobam 

F c r h  

Hancozeb 

Haneb 

Metham 

Nabam 

Pocyram 

Z i neb 

Z i  ram 

IETHQ) 
(Prep) 

630 

630 

630 

630 

630 

630 

630 

630 

630 

REFEiEYtE 

63 

A C a R A t r  
(X R e )  

70- 130 

PRECtStW 
cX Rm) 

0- 20 

63 

63 

63 

63 

63 

63 

63 

63 

WL- 
(rrg/L) 

t 

0-20 

0-20 

0-20 

0-20 

0-20 

0-20 

0-20 

0-20 

70-130 

70-135 

70-130 

70- 130 

70-130 

70- 130 

70-130 

70- 130 

* 

t 

* 

+ 

* 

t 

20 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LInITS (PQL) FOR WATER AND OTHER LIQUIDS 

~mwnn 

Aminocarb 

Barban 

Brcmaci i 

mm 
(Prep) 

632 

632 

632***V 

REFEENU! 

13 

I 3  

13 

1 

Carbaryt (MS) 

Carbofuran 

Chl orpropham 

Diuron (MS) 

Fenuron 

F l u m t u r o n  

Linuron 

Methiocarb 

Methcmyl 

Monuron 

Neburon 

Oxamyt 

Propham 

Propoxur 

S i duron 

Suep 

Surrogate - 
Propachior 

~camm" 
( X  net) 

60- 125 

55-125 

52- 125 

632 

632 

63 2 

632 

63 2 

632 

632 

632 

632 

632 

632 

63 2 

632 

632 

63 2 

632 

632 

 PRECIS^^ 
( X  RPD) 

0-30 

0-30 

0-30 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

13 

73 

FQL- 
( ug/L 

1.0 

1.0 

2.0 

55-125 

55-125 

55- 125 

.. 55-125 

60- 125 

59- 125 

55-125 

51-137 

52-132 

56- 132 

54-126 

57- 125 

50- 125 

56- 125 

55- 125 

58- 125 

45-125 

0-30 

0-30 

0-30 

0-30 

0-30 

0-40 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-35 

NA 

7'1 
10 

1 .O 

1.0 

5.0 

1 .O 

1.0 

5.0 

1 .O 

1.0 

1.0 

10 

1 .O 

1.0 

1.0 

1 .o 

NA 
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TABLE 5.1. LABORATORY ANALYTICAL HETHODS , QA OBJECTIVES AND 
PRACTICAL QUANTITATI  ON LIMITS ( PQL) FOR WATER AND OTHER LIQUIDS 

PARUETER 

Bromacil 

DEE1 

Hexazinone 

Retribuzin 

Terbaci 1 

Triadimefon 

Tricyclazole 

Surrogate - 
Triphenylphosphate 

mXWa, 
(Prep) 

633 

633 

633 

633 

633 

633 

633 

633 

PRECI SIOI' 
C f  RPO) 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

REFEREYE 

41 

41 

4 1 

L1 

41 

41 

41 

41 

WL* 
( W L I  

2.0 

5.0 

0.50 

1 .o 

5 .O 

1 .o 

5.0 

( X  R r )  

52- 125 

55-125 

52- 125 

50- 125 

50- 130 

48- 125 

53-125 

40-125 MA NA 
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TABLE 5.1. LABORATORY ANALYTICAL IETHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION L I M I T S  (PQL) FOR WATER AND OTHER LIQUIDS 

PIIRAllETER 

Butylate (!a) 

Cycloate 

EPTC 

Mol inete (HS) 

Pebulatt  

Vernolate 

Surrogate - 
Tokuthion 

Surrogate - 
TriphenyLphosphate 

lETmD 
(prep) 

634 

634 

634 

634 

634 

634 

631 

634 

REFERUIQ 

15 

15 

15 

15 

15 

15 

1 5  

15 

ACCllUCP 
(Z RSI 

38-115 

46- 159 

M- 154 

37- 1 27 

22-172 

39- 147 

44- 125 

40-125 

PREClSfW 
( X  nm) 

0-76 

0-47 

0 - 5 5  

0-74 

0 -50  

0 -45  

WL- 
( W L )  

2.0 

2.0 

2 . 0  

2.0 

2 . 0  

2.0 

HA MA 

Y A YA 
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TABLE 5.1. LABORATORY ANALYTICAL HETHODS , QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS ( PQL) FOR WATER AND OTHER LIQUIDS 

PARA#TER 

Rot enone 

Bensul ide 

Orvzal i n  

Bendiocarb 

Bentazon 

2 , 4 ; D  

2 . 4 , - 0 8  

0  i cabs 

Picloram 

mETHOD 
(Prrp) 

635 

636 

638 

639 

643 

644." 

&G*** 

&LT* 

644 

REFERENCE 

19 

16 

21 

20 

59 

64 

& 

6.4 

64 

CZ R r )  

59-125 

22- 140 

50-150 

10- 165 

SO- 150 

25-129 

1 8 -  126 

1 0 -  144 

44- 138 

PIECISIOY* 
(Z RPO) 

0-30  

0 - 5 0  

0-30 

0-50 

0-LO 

0-60 

0 - 4 0  

0-40 

0-20 

PQLw 
(ug/L) 

2.0  

2.0 

1 .O 

2.0 

5.0 

2.0 

1.0 

0.50 

0.50 
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TABLE 5.1. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIHITS (PQL) FOR WATER AND OTHER Lf QUIDS 

P A U M ~ E R  

ALachlor (HS) 

Butach l o r  

Diphenamid 

Fluridone 

Lethane 

Norflurazon 

Surrogate - 
Triphenylphosphate 

mtm 
(Prep) 

645 

64s 

645 

645 

645 

64 5 

645 

REFERENCE 

28 

28 

28 

20 

28 

28 

20 

ACORACF 
CX R a )  

45- 140 

50- 12L 

57- 1 t9 

LS-151 

33-153 

48-110 

10-125 

PREC~SIOT 
(t m) 

0-30 

0-40 

0-40 

0-LO 

0-50 

0-40 

WL- 
(ug/L) 

1 .o 

1.0 

1 .D 

1 .O 

1.0 

1.0 

MA N A 
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TABLE 5.1. LABORATORY A N A L M I C A L  METHODS, QA OBJECTIVES AND 
PRACTICAL Q U A N T I T A T I O N  LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARAMETER 

Acenaphthene (US) 

Acenaphthy lene 

Acridine 

Anthracene 

Benzo(a1anthracene 

Benzo(b)flwranthene 

Benzo(k)ftuoranthene 

Benzoni t r i te  

Benzo(g,h, i )wry lene 

Benzo(a)pyrene 

7,8-Renzoquimline 

Carbazoie 

Chrysene (MS) 

Dibenzo(a,h)anthracene 

2.4-Dimerhytquinotine 

FLuoranthene 

Fluorene (MS)  

METHQ) 
(Prep) 

83tO 

8310 

83 1 0". 

8310 

8310 

8310 

8310 

83tO"' 

8310 

8310 

8510"' 

8310"' 

8310 

8310 

83 1 O*" 

8310 

8310 

Indeno( 1,2,3-cd)pyrene 

1-Methylnaphthaiene 

2-HethylnaphthaLene 

8-Methylquinoline 

Naphthalene ( M S )  

Phenanthrene 

Pyrene (US) 

Ouinaldine 

Ouinot ine 

Surrogate - 
2-Fluorobiphenyl 

Surrogate - 
4-Terphmyt-d4 

REFEREYCE 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

8310 

8310 

8310 

83 1 0". 

8310 

8310 

8310 

83 1 Ow* 

83 1 O*** 

8310 

8310 

KUSACP 
( X  RK) 

44-162 

10-139 

10-200 

10-126 

12- 135 

6- 1 SO 

10-159 

10-200 

10-120 

10-128 

10-200 

10-150 

10-199 

10- 110 

t 0- 200 

41 - 155 

10-142 

2 

2 

2 

2 

2 

Z 

2 

2 

2 

2 

2 

P R E C I S I ~ *  
( X  Rm) 

0-52 

0-40 

0-40 

0-40 

0-40 

0-40 

0-&O 

0-40 

0-40 

0-40 

0-40 

0-40 

0-LO 

0-40 

0-40 

0-5L 

0-LO 

10- 116 

10-125 

10-125 

10-200 

50-135 

10-155 

50- 158 

10-200 

10-200 

60- 140 

60-140 

WLn 
(ug/L) 

1.0 

T -0  

0.50 

0.20 

0.20 

0.20 

0.50 

10 

0.50 

0.20 

1.0 

1.0 

0.20 

1.0 

20 

0.50 

0.50 

0-40 

0-20 

0-40 

0-LO 

0-60 

0-40 

0-43 

0-40 

0-40 

NA 

WA 

0.50 

1.0 

1 .O 

5.0 

1.0 

0.20 

0.50 

5.0 

40 

MA 

NA 
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TABLE 5.1 .  LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL PUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PARMETER 

Acetatdehyde 

Formaldehyde 

Aldicarb (Temikl (HS) 

Atdicarb sulfone 

Aldicarb sutfoxide 

Carbaryl (Sevin) 

Carbofuran (Furadan) (MS) 

D i oxacarb 

3-Hydroxycarbofuran 

Methiocarb (Mesurol 

Hethomyl (Lamate) 

Oxamyl (MS) 
~p - 

Promecarb 

Propoxur (laygon) 

WHQ) 
(prep) 

8315 

8315 

8318 

8318 

8318*** 

8318 

8318 

8318 

8318 

83t8 

8318 

83 18"' 

8318 

8318 

REFERENCE 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

ACQRUCP 
( X  RK) 

30-110 

50-155 

34- 122 

54- 116 

30-1LO 

PRECISIOI* 
( X  urn) 

0-20 

0-30 

0-40 

0-40 

WL- 
(w/L 1 

200 

20 

t 0 

5.0  

5 -0 

10 

5.0 

5 .O 

5 .O 

5.0 

5.0 

5.0 

5.0 

55-125 

52- 125 

56- 124 

47- 123 

51 -137 

57- 125 

50-150 

48- 122 

47- 127 

0-20 

0-LO 

0-40 

0-LO 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

5.0 
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TABLE 5.1. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIHITS (PQL) FOR WATER AND OTHER LIQUIDS 



Section 5 
Rev is ion :  0 
Date: 9 /92  
Page 66 o f  104 

1 - 

TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL 

PARAMETER 

Aluninun 

Antimony (HS) 

Arsenic (MS) 

Bar iun (MS) 

.- 
Berylliun (MS) 

Boron 

Cahriun (MS) 

Calc iun 

Chrcmim (HS) 

Cobalt (MS) 

Copper (HS) 

1 ron  

Lead (MS) 

- 
L i  thiun 

Magnes i LIII 

Manganese (MS) 

Mercury (HS) 

HolyMmun 

Nickel (Ms) 

Potass iun 

QUANTITATIOH LIHITS (PQL) 

Elm 
(prep) 

6010(3050) 
CLP 

6010(3050) 
CLP 
7041 (3050) 

6010(3050) 
7060(3050) 
7061 
CLP 

6010(3050) 
CLP 

6010(30501 
CLP 
7091 (3050) 

6010(3050+**) 

6010(3050) 
CLP 
7131 (3050) 

6010(3050) 
CLP 

6010(3050) 
CtP 
7191(3050) 

601 O(3050) 
CLP 

6010(3050) 
CLP 

6010(3050) 
CLP 

6010(3050) 
7421 (3050) 
CLP 

3500-Li B(3050*H) 

6010t3050) 
CLP 

6010(3050) 
CLP 

7471 
CLP 

6010(3050) 

MllO(3050) 
CLP 

6010(3050) 
CLP 
7610(3050) 

FOR 

REFEREMCE 

2 
45 

2 
45 
2 

2 
2 
2 

45 

2 
45 

2 
45 
2 

2 

2 
45 
2 

2 
4 5 

2 
45 
2 

2 
4 5 

2 
45 

2 
4 5 

2 
2 

45 

4 /2 

2 
45 

2 
45 

2 
45 

2 

2 
45 

2 
45 
2 

SOLIDS AND 

rmlp.cr+ 
(Z R n )  

70-130 
70-130 

70- 130 
70-130 
70- 130 

70-130 
70- 130 
70-130 
70- 130 

70-130 
70-130 

70- 130 
70- 130 
70- 130 

70- 130 

70-130 
70 - 130 
70-130 

70- 130 
70-130 

70- 130 
70- 130 
70- 130 

70- 130 
70- 130 

70-130 
70- 130 

70- 130 
70- 130 

70-130 
70-130 
70- 130 

70-130 

m- 130 
70- 130 

70-130 
70-130 

70-130 
70- 130 

m- 130 

70- 130 
70- 130 

70- 130 
70-130 
70- 130 

SEHISOLIDS 

P R E C I S I W  
( X  RW) 

0-30 
0-20 

0-30 
0-20 
0-30 

0-30 
0-30 

WL- 
(rrg/kg) 

20 
40 

5.0 
12 
5.0 

10 
1 .O 

0-30 
0-20 

0-30 
0-20 

0-30 
0-20 
0-30 

0-30 

0-30 
0-20 
0-30 

0-30 
0-20 

0-30 
0-20 
0-30 

0-30 
0-20 

0-30 
0-20 

0-30 
0-20 

0-30 
0-30 
0-20 

0-30 

0-30 
0-20 

0-30 
0-20 

0-30 
0-20 

0-30 

0-30 
0-20 

0-30 
0-20 
0-30 

1.0 
, 20 

1.0 
LO 

0.50 
1.0 
0.10 

5.0 

0.50 
1 .0 
0.10 

50 
1000 

1 .O 
2.0 
1.0 

1.0 
10 

2.5 
5.0 

5 -0 
20 

5.0 
0.50 
0.60 

t o  

50 
1000 

1 .O 
3.0 

0.030 
0.030 

1 .O 

4.0 
8.0 

100 
1000 
10 
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR SOLIDS AND SEMISOLIDS 

PARAMETER 

Seleniun (MS) 

Sitica 

Silver (MS) 

Sodi un 

Strontiun 

Tha l t i un  (MS) 

Tin 

T i  tanim .- 
Tr ibucy l  t i n  

Vanadi un (HS) 

Zinc (HS) 

Zinc phosphide 

ti rconiun 

PRECISfW* 
CZRff)) 

0-30 
0-30 
0-30 
0-20 

0-30 

0-30 
0-20 
0-30 

0-30 
0-20 

0-30 

0-30 
0-30 
0-20 

0-30 

0-30 

0-40 

0-30 
0-20 

0-30 
0-20 

HA 

0-30 

nErHQl 
(Prep) 

6010(3050) 
7740(30501 
774 1 
CLP 

6010(3050***) 

6010(3050) 
CLP 
7761 (3050) 

6010(3050) 
CLP 

60102**(3050'**) 

6010(3050) 
784t (3050) 
CLP 

6010***V(3050***V) 

6010***(3O5Ow*) 

Atomic absorption 

6010(3050) 
CLP 

6010(3050) 
CLP 

FDER Special Method 

6010~*(3050*** )  

REFEREYE 

2 
2 
2 

45 

2 

2 
45 
2 

2 
45 

2 

2 
2 

45 

2 

2 

40 

CS 

2 
45 

31 

2 

WLw 
Cmg/k~) 

50 
1 .O 
1.0 
1 .O 

50 

1 .O 
2.0 
0.10 

50 
1000 

1 .O 

50 
1.0 
2.0 

5.0 

1 .O 

0.10 

1 .O 
10 

2.0 
4.0 

MA 

500 

A C C I I U C P  
C1E R e )  

70-130 
70- 130 
70- 130 
70- 130 

70- 130 

70-130 
70-130 
70-130 

70- 130 
70-130 

70- 130 

70-130 
70- 130 
70- 130 

70- 130 

M- 130 

70-130 

70- 130 
70- 130 

70-130 
70-130 

MA 

70-130 
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TABLE 5.2, LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL 

PAWeTER 

Amoonia (as Y )  
(extractable) 

800 

BTU 

Carbon, total organic 

Cation exchange capacity 

Chloride (extractable) 

Chtoride, total 

COD 

Colifonn, fecal 

Col  iform, total 

Cyanide, amenable to 
chlorination 

Cyanide, reactive 

Cyanide, total 

EP Toxicity 

Formaldehyde 

Ftuoride (extractable) 

Halogens, total 

Halogens, total organic 
( EOX ) 

Hydrogm ion (pH) 

Igni tabi l i ty 

Nitrate (as N) 
(extractable) 

Nitrate-Nitrite (as H) 

Nitrite (as M) 
(extractable) 

Nitrogen, organic 

Nitrogen, total 

Nitrogen, total Kjeldahl 

QUANTITATION LIHITS 

WTHCD 
(Pw) 

€PA-CE-3-140 
350.3CEPA-CE) 

€PA- CE 

0240-76 

EPA-CE [Yalkley- 
Btackl 
9060 

9081/EPA-CE 

9251 (5050) 
9252 
407A 

9251 (5050) 
9056(5050) 

EPA-CE 

908C(AOAC) 

908A(AOAC) 

9012 
9010 

7.3.3.2 

9012(9010A) 
9010 
CLP 

1310 

NIOSH 

340.2 

9056(5050) 

EPA-600/(r-84-008 

9015 

1010 

EPA-CE 

EPA-CE 

EPA-CE 

EPA-CE 

€PA-CE 

EPA- CE 

(PQL) FOR 

REFEREMCE 

46 
3/46 

1 6  

38 

46 (431 

2 

2/16 

2 
2 
4 

2 
2 

46 

4(36) 

4(36) 

2 
2 

2 

2 
2 

15 

2 

35 

3 

2 

44 

2 

2 

46 

46 

46 

46 

16 

46 

SOLIDS 

( I  R a )  

75-125 
75-125 

60- 140 

70-130 

60-140 

60- 140 

70- 130 

75-125 
75-125 
75-125 

70- 130 
70- 130 

60-140 

N A 

N A 

N A 
YA 

N A 

3 - t 2 5  
75-125 
85-115 

CIA 

80- 120 

7S-125 

70- t30 

60- 110 

NA 

N A 

75-125 

75-125 

75-125 

Nh 

N A 

65-135 

AND SEMISOLIDS 

PRECISIW 
( X  RPO) 

0-30 
0-30 

0- 40 

0-30 

0-10 

0-10 

0-40 

0-30 
0-30 
0-30 

0-10 
0-40 

0-10 

N A 

N A 

0-50 
0 - 4 0  

0 -  50 

0-30 
0-30 
0-25 

N A 

0-20 

0-25 

0-10 

0-50 

0- 10 

N A 

0-30 

0-30 

0-30 

N A 

N A 

0-30 . 

POLM 
(me/k9) 

0.50 
0.50 

200 

ZOO BTU/Lb 

50 

5 0 

0.0033 
roe9/100 g 

20 
20 
20 

100 
I00 

10G 

3 HPW/g 

3 MPN/g 

1 .O 
1.0 

1.0 

1 .O 
1 .O 
0.30 

NA 

13 

4 .O 

200 

10 

N A 

N A 

5 - 0  

5.0 

5.0 

25 

30 

25 
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TABLE 5.2. LABORATORY ANALYTICAL ff a H O D S ,  QA OBJECTIVES AND 
PRACTICAL QUANTlTATlON L I M I T S  (PQL) FOR SOLIDS AND SEMISOLIDS 

PAIU)IETER 

O i l  and Grease 

Orthophospha t e  

lETmD 
(Prep) 

9070( 9077 ) 

365.1 
I I 

REFEREHE 

2 

3 

AOPltAtr 
CX Rec) 

60- 140 

75- I25 

P R E C I S I W  
Cf RW) 

0-50 

0-30 

WL" 
( . ~ / k s )  

10 

1 .O 
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION 

- 
PARAHmER 

lenzyl chloride 

Bromobenzene 

Bromodichloromtrhane 

Bromoform 

Bromamcthane 

farban tetrachloride 

Chlorobenzene (MS) 

Chloroethane 

Chtoroform 

1-Chlorohexane 

2-Chloroethylvinyl ether 

Chlormthane 

Chlorotoluenes 

0 ibromochloromethane 

D i branomthane 

l,2-Oichlorobenzcne 

1.3-Dichlorobenzene 

1,l-Dichlorobenzene 

OichLorodifLuoraethane 

t,l-Dichloroethane 

1.2-D ichtoroerhane 

1,l-Dichloroethylene (MS) 

cis/trans 1,2-Dichloroethene 

Dichloremethanc (Methylene chloride) 

1,2-Dichloropropane 

cis/tra~-1.3-0ichLor0propyLene 

l,l,2,2-Tetrachloroethane 

1,?,1,2-Tetrachloraethane 

Terrachloroethene 

1,l.l-Trichloroethanc 

l,l,2-Trichloroethane 

Trichloroethme (MS) 

Trichlorofluoranthanc 

LIMITS (PQL) 

mmm 
(prep) 

8010(5030) 

8010(5030) 

801 O(5030) 

8010t5030) 

8010(5030) 

8010(5030) 

8010(5030) 

801 O(5030) 

8010(5030) 

8010(5030) 

8010(5030) 

801 O(5030) 

8010(5030) 

8010(5030) 

8010tS030) 

8010(5030) 

8010(5030) 

8010(5030) 

8010(50301 

80l0(5030) 

8010(5030) 

801 O(5030) 

8010(5030) 

8010(5030) 

8010(5030) 

8010(5030) 

8010(5030) 

8010(5030) 

8010(5030) 

8010(5030) 

8010<5030) 

8010(5030) 

8010(5030) 

FOR 

REFEREYQ 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Z 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

SOLIDS AND SERISOLIDS 

AmJRACT 
( X  I=) 
50-150 

70-130 

42- 1R 

13-159 

10-ILL 

43-143 

31 - 122 

L6- 137 

49- 133 

50-150 

11- 186 

10-193 

70-130 

24-191 

70-130 

10-208 

PRECXSIW 
(I am) 

0-30 

0-30 

PPL- 
( ~ i t g )  

5 .O 

SO 

5.0 

5.0 

5.0 

5 .O 

5.0 

5 .O 

5 .O 

5.0 

5.0 

10-187 

42- 143 

70- 130 

L7- 132 

51 - 1L7 

51-132 

38- 155 

25-162 

kt-156 

0-30 

0-30 

0-30 

0-30 

0-27 

0-30 

0-30 

0-30 

0-80 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0- 28 

0-30 

0-30 

0-30 

5.0 

25 

5.0 

5.0 

5.0 

5.0 

5.0 

S.0 

50 

5 -0 

5 0 

5.0 

25 

5 .O 

22- 178 

10-184 

70-130 

26- 162 

51-138 

39- 136 

56- 133 

21-156 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-26 

0-30 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 
& 
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' 
ED0 determined on Hat (  detector with POL of 5.0 ug/kg a t  clientls request. 

TABLE 5.2, LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUAHITATION LIMITS (PQL) FOR SOLIDS AND SEnISOLlDS 

PAMMETER 

1,2,3-T richtoropropanc 

Vinyl chloride 

1,2-0ibranoethane (EDB)' 

Surrogate - 
Brolwchiorunethem 

lmlm 
<Prep) 

8010t5030) 

8010~50301 

801lPc.(5O30) 

8010(5030) 

CX Uee) 

50- 150 

28- 163 

75.125 

23-127 

REFERENCE 

2 

2 

2 

2 

PRECISIW 
CX RFQ) 

0-30 

0-30 

0-30 

MA 

Wtw 
(ug/kg) 

5.0 

5 .O 

5.0 

NA 
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DEI = Direct  Extract Injection 

TABLE 5.2. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUAWITATION L I H I T S  (PQL) FOR SOLIDS AND SEHISOLIDS 

PahW3E.R 

Acetone 

2-Butanone (HEK) 

Dicthyt ether 

Ethanol 

Ethyl methacrylare 

l sobut ano 1 

lsapropanot 

Methacryloni tri le 

Methanot 

Methyl methacrylate 

1-Methyl-2-pentanone (HIBK) 

Hethyt t-htyt ether (MTBE) 

Prepionitrile 

Gasoline 

Methanol (MS) 

Ethanol 

n-Propanol 

lsopropanol (MS) 

n-Butanol 

Isokrtanol 

Ethylene glycol (HS) 

Diethylene glycol 

Propylene giycol 

Triethylene glycol 

Tetraethy l e m  glycol 

lRHm 
(Prep) , 

8015"<5030) 

lK)15<5030) 

8015(5030) 

8015(5030) 

8015-(5030) 

8015**+(5030) 

8131 5***(5030) 

8015"'*(5030) 

8015***(5030) 

8015***[5030) 

8015(5030) 

8015w*(5030) 

8015*+*(5030) 

8015 (mdified) 

8015 (modified/DEI*) 

8015 (modified/OEI*) 

8015 (modif icd/DEI*) 

8015 (modified/OEI*) 

8015 (modi f ied/DEl') 

8015 tdified/DEIT) 

8015 tmodifitd/DEI*) 

8015 (modified/DEI*) 

8015 (modificd/DEl*) 

8015 (modif ied/DEl*) 

8015 tmodif ied/DEI*) 

REFEREME 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

12 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

ACCLIIACY- 
( X  Rcc) 

to-130 

60- 130 

10-130 

20- 140 

42-125 

50-120 

30-140 

10-140 

50- 150 

45-132 

65-125 

50- 150 

10-130 

40- 140 

50- 150 

50-150 

50-150 

50-150 

50-150 

50- 150 

50- 150 

50-150 

50- 150 

50-150 

50- 150 

PRECISIW 
( f R P W  

0-30 

0-40 

0-50 

0-45 

0-40 

mL- 
(ug/kg) 

130 

130 

130 

5000 

5 0 

0-40 

0-10 

0-60 

0-40 

0-42 

0-40 

0-30 

0-50 

0-40 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

5000 

5000 

500 

5000 

50 

130 

50 

500 

250 

1000 

1000 

1000 

1000 

1000 

1000 

10000 

10000 

10000 

t 0000 

25000 
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TABLE 5.2. LABORATORY ANALnICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR SOLIDS AND SEMISOLIDS 

P m  

Bentme (HS) 

Chlorobmrene (14s) 

?,2-OichLorobenzme 

1,3-Dichtorobmztm 

1,4-Dichlorobenzent 

Ethylbmzene 

Methyl tert -butyl  ether (HTBE) 

Toluene (HS) 

Xyl enes 

m-Xytene 

o+p Xylene 

Surrogate - 
a,a,a-Trif luorotoluene 

PUEClSlOT 
CX RPP) 

0-27 

0-25 

0-30 

0-30 

0-30 

0-30 

0-30 

0-26 

0-30 

0-30 

0-30 

MA 

)(ETIYP 
Cp-13) 

8020(5050) 

MZO(5030) 

8020(5030) 

8020(5030) 

8020(5030) 

8020(5030) 

8020++*(5030) 

8020(5030) 

8020(5030) 

8020(5030) 

8020(5030) 

8020(5030) 

REFERENCE 

2 

2 

2 

2 

2 

2 

2 

2 

Z 

2 

2 

2 

-LC. 
(w/kg) 

5.0 

5.0 

5 .O 

5 .O 

5 .O 

5.0 

5 0 

5.0 

S .O 

5 .0  

5.0  

N A 

AOCUrUtr 
CX R r )  

63.133 

69- 129 

37- 154 

50-141 

42-163 

32- 160 

50-150 

70- 138 

50- 150 

50- 150 

50- 150 

67- 137 
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL Q U M I T A T I O N  LIWlTS (PQL) FOR SOLIDS AND SEnISOLIDS 

PARAErER 

Acrolcin 

Acrylonitri l e  

Acetonitrite 

MIka 
(Prep) 

8030(5030) 

8030(5030) 

8030**(5030) 

REFERENCE 

2 

2 

2 

AQlllUCT 
CX Rec)  

88-118 

71 - 135 

20-115 

PRECXSIW 
RPO) 

0-30 

0-30 

0-30 

PPL* 
(rrg/kg) 

1000 

500 

5000 
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TABLE 5.2, LABORATORY ANALYTICAL H€lHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIHITS (PQL) FOR SOLIDS AND SEHISOLIDS 

PmhW3ER WRHQ) REFERENeE E a m C Y -  PRECISIW Wt* 
(Pnp) <X R c t )  CX RPD) ( w k g )  

2-Chlorophenot (MS) 8&0(3550) 2 27- 150 0-26 330 

4-Chloro-3-methylphmol (RS) 

2,4-DichLorophcnol 

2,b-Dimethylphenol 

2.4-Dinittophenol 

2-Methyl-4,6-dinitrophtnol 

3-Methyl phenot (rn-cresol) 

2-Methyl phenol (0-cresoi)  

&-Methyl phenol (p-cresol) 

Cresols 

2- l i t rocheno1 

4-Nitrophenot (US] 

Pentachtarophenol (MS) 

Phenol (MS) 

TrichLoro&enols 

2.3,4,6-Tetrachlorophenol 

2,3.4,5-TetrachloroMemt 

Tetrachlorophenols 

2,L,6-Trichlorophenol 

2,4,5-TrichLorophenoL 

Surrogate - 
2.4.6-Tribromophcnol 

BIUO(3550) 

EWO(3550) 

8040(3550) 

8040(3550) 

E(UO(3550) 

"*8010(3550) 

**+8040~3550) 

+**8020(3550) 

8040(3550) 

8040(3550) 

8(U0(3550) 

8040(3550) 

8040(3550) 

8020<3550) 

*++BDLD(3550) 

*w98010(3550) 

BOLO(3550) 

8040(3550) 

"*BOLO(3550) 

80&0(3550) 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

20- IS1  

44-119 

24-118 

12-145 

30- 136 

10- 150 

10-150 

10- 150 

10-150 

23- 117 

to- 130 

10-162 

13- 149 

NA 

50- 150 

50-150 

N A 

53-119 

53- 119 

10-186 

0-39 

0-LO 

0-40 

0-65 

0-10 

0-50 

0-50 

0-50 

0-50 

0-20 

0-34 

0-80 

0-30 

NA 

0-40 

0-40 

N A 

0-40 

0-40 

NA 

330 

330 

330 

1700 

1700 

330 

330 

330 

330 

330 

1700 

1700 

330 

330 

660 

660 

660 

330 

330 

NA I 
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TABLE 5.2. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIHITS (PQL) FOR SOLIDS AND SEnISOLIDS 

PAWEER 

Butyl bmzyl phthatate (HS) 

Bis(2-ethyLhtxyl) Wthalate (MS) 

ETIYD 
(Prep) 

8060(3550) 

8060(3550) 

REFEEEMCE 

2 

2 

Oi-n-butyl phthalate (HS) 

Diethy\ phthalate CMS) 

Dimethyl phthalate (US) 

Di-n-octyl phthalate (HS) 

Surrogate - 
2-fluorobiphenyl 

--- 
0-41 

0-34 

0-31 

0 - 8 6  

#A 

tX R r )  

10-137 

10-151 330 

330 

330 

330 

330 

MA 

8060(3550) 

tUMO(3550) 

8060(3550) 

8060(3550) 

8060(3550) 

PRECISICW 
( X  Rm) 

0-66 

0-54 

2 

2 

2 

2 

2 

1 

PQLw 
( W k g )  

330 

-- 

14.123 

10-145 

10-147 

10-147 

17-164 
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TABLE 5.2. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIHITS (PQL) FOR SOLIDS AND SD1ISOLIDS 

PREClStOF. 
( X  RPO) 

0-39 
0-43 
0-43 

0-40 

0-40 

0-40 

0-36 
0-50 
0-50 

0-40 

0-50 

0-40 

0-40 

0-40 

0-40 

0-30 

0-30 

0-40 

0-50 

PARAllETEl 

alpha-BHC 

beta-BHC 

gamna-BHC (Lindam) (MS) 

delta-BHC 

Carbophenothi on 

Chlordane 

alpha Chlordane 

g a m  Chlordane 

Chlorobenzitate 

Ch loroneb 

Chloropropylate 

Chlorothalonil 

4,4'-DDD 

IILERBICE 

2 
6 
62 

2 

2/62 
6 

2/62 
6 

2 
6 
62 

2/62 
6 

2 

2 

2/62 
6 

2/62 
6 

2 

2 

2 

2 

2/62 

POL* 
(ug/kn) 

1.7 
8.0 
1.7 

0.33 

1.7 
8.0 

1.7 
8.0 

1.7 
8.0 
1.7 

1.7 
8.0 

33 

17 

1.7 
80 

1.7 
80 

17 

13 

16 

6.7 

3.3 

lEflYD 
<Prep) 

808010(3550) 
CLP-2/M 
CtP-3/90 

808FC3550) 

8080(355O)/CLP-3/W 
CLP-2/88 

8080(355 O)/c~~-3/90 
CLP-2/88 

8080(3550) 
CLP-2/88 
CLP-3/90 

11080(355O)/CLP-3/90 
CLP-2/88 

8030*c.(3550) 

8080(3550) 

8080(355O)/CLP-3/90 
CLP-2/88 

8080(3550 )/CLP-3/90 
CLP-2/M 

8081**V(3550) 

8080***V (35 5 0) 

8080**~(3550) 

80809**(3550) 

8080<3550)/tLP-3/90 

4,4'-DDE 

4,4'-DDf (MS) 

Dicofol (Keithane) 

Dieldrin (MS) 

Erdosulfan i 

Endosu 1 fan I I 

Endosutfm sulfate 

Endrin (HS) 

Endrin aldehyde 

Endrin ketone 

Etridiazolc 

Heptachlor (MS) 

<Z RCC> 

40-137 
34-132 
34-132 

40-110 

37- 134 

17- 147 

41 - 134 
46-127 
46-127 

19-140 

20-150 

45-1 19 

45-160 

45- 140 

50- 1 SO 

49-125 

51-125 

35-130 

31-111 
CLP-2/88 

8080(355O)/CLP-3/90 
CLP-2/88 

8080(3550) 
CLP-2/88 
CLP-3/90 

8081***V(3550) 

8080(3550) 
CLP-2/M 
CLP-3/90 

8080(3550)/CLP-3/90 
CLP-2/88 

808OC3550)/cLP-3/PO 
CtP-2/06 

~(3550)/CLP-3/90 
CLP-2/88 

8680(3550) 
C L P - ~ ~  
CLP-3/90 

11080(3550)/CLP-3/90 

CtP-2/88 
CLP-3/00 

8OW*W(3550) 

8080(35501 
CLP-2/88 
CLP-3/90 

6 

2/62 
6 

2 
6 
62 

2 
2 
6 
62 

2/62 
6 

2/62 
6 

2/62 
6 

2 
6 
62 

2/62 

6 
62 

2 

2 
6 
62 

30- 145 

48- 150 
23-134 
23.134 

40-125 

62-139 
31 - 134 
31 - 131 
45-t53 

10-202 

26- 144 

44-151 
42- 139 
42-139 

10-150 

MA 
N A 

50-13 

40- 136 
35- 130 
35 - 130 

16 
0-50 

0-34 
0-50 
0-50 

0-40 

0-41 
0-38 
0-38 

0-40 

0-65 

0-50 

0-31 
0-45 
0-45 

3.3 
16 

3.3 
16 
3.3 

20 

3.3 
16 
3.3 

1 .? 
8.0 

3.3 
16 

3.3 
16 

3.3 
16 
3.3 

d 

0-50 

MA 
N A 

0-30 . 

0-3b 
0-31 
0-33 

3.3 

16 
3.3 

o.n 
1.7 
8.0 
1.7 
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TABLE 5.2. LABORATORY ANALYTICAL HEMODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR SOLIDS AND SEMISOLIDS 

P A R A E m  

Heptachlar tpoxida 

lsodrin 

Kepone 

Hethoxychlor 

Hi rex  

Pendimcthal i n  

P e m t h r i n  ( t o t a l )  

Propach l o r  

Toxaphene 

T r i f l u r a l i n  

PCB-1016 

PCB- 1221 

PCB- 1232 

PCB - 12Z2 

lETHQI 
(Prqa) 

8080(35SOl/CLP-3/90 
CLP-2/88 

8081 **.V(3550) 

8081***V<3550) 

8080(3550)/tLP-3/90 
CLP-2/88 

8081 **.V(3550) 

808Pe(3550) 

8080e** (3550) 

8080***V(3550) 

8080(3550)/CLP-3/90 
CLP-2/88 

8080***(3550) 

8080(3550)/CLP-3/90 
CLP-2/88 
€PA-600/1-81-015 

8080(355O)/CLP-3/90 
CLP-2/88 
EPA-600/4-81-045 

8080(355O)/CLP-3/90 
CLP-2/88 
EPA-600/4-81-065 

8080(3550)/CLP-3/90 

REFERENQ 

2/62 
6 

2 

2 

2/62 
6 

2 

2 

2 

2 

2/62 
6 

2 

2/62 
6 
6 1 

2/62 
6 
61 

2/62 
6 
61 

2/62 
80 
5000 

33 
80 
5000 

33 
160 
5000 

33 
160 
5000 

N A 
NA 

R A 
N A 

WA 
MA 

6 

PCB - 1248 

PCB- 1254 

PCB - 1260 

Surrogate - 
Dibutytchlormdate (DBC) 

w 

Surrogate - 
2,6,5,6-Tetrachioro-m- 
xylene ( T W X )  

Surrogate - 
Occach torobiphmyl  (DEB) 

& 

WLW 
(uglkg) 

1.7 
8.0 

3.3 

17 

17 
80 

33 

67 

33 

16 

170 
160 

0.33 

33 
80 
5000 

67 
a0 
5000 

33 
80 
5000 

33 

AeQRAtr 
t X  R s l  

37-142 

10-750 

10-150 

50- 140 

20-100 

35-125 

40- 140 

51-125 

41 - 126 

40- I 40  

69- 107 

50- 130 

15-178 

50-130 

10-215 

50- 130 

39- 150 

8080(3550)/CLP-3/90 
CLP-2/88 
EPA-600/4-81-065 

8080(355O)/CLP-3/90 
CLP-2/BB 
EPA-600/4-81-045 

8080(3550)/CLP-3/90 
CLP-2/88 
EPA-600/4-81-0k5 

8080(3550) 
CLP-2/88 

8080C3550) 
CLP-3/90 

8080(3550) 
CLP-3/90 

PRECISICW 
tX RPD) 

0-40 

0-50 

0-50 

0-40 

0-50 

0-50 

0-50 

0-30 

0-50 

0-40 

0-21 

0-50 

0-20 

0-50 

0-20 

0-50 

0-20 

2/62 
b 
61 

2/62 
6 
61 

2/62 
6 
6 1 

2 
6 

2 
62 

2 
62 

38- 158 

50-130 

66-122 

50-130 

58-122 

50-130 

45-131 
24-150 

19- 132 
60-150 

47- t26 
60-150 

0-50 -- 
0-20 

0-50 

0-23 

0-50 

0-20 

0-50 

NA 
YA 

WA 
N A 

MA 
HA 
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTf CAL QUANTITATION LIHITS (PQL) FOR. SOLIDS AND SEMISOLIDS 

PMMmlER 

2,C-Dinitrotolucnc 06) 
". 

2,6-Dini trotolumc {MS) 

Isophorom (HS) 

Nitrobenzene (!IS) 

Surrogate - 
2-Fluorobiphenyl 

Surrogate - 
2.4,5,6-Tetrachloro-m-xyLene ( T U X )  

lETlWD 
CPmp) 

8090(3550)(FID) 
(Em) 

8090(3550)(FIDI 
(EtD) 

8090(3550) 

8090C3550) 

8090(3550)(FID) 

8090(3550)(EtD) 

EfEJIEYCE 

2 

2 

2 

2 

2 

2 

ACPlllUCP 
<X Pee3 

10-t25 
10-125 

10-126 
10-126 

10-117 

10-118 

17-164 

19- 132 

FUEClSlOW. 
( X  RPO) 

0-40 
0-40 

0-40 
0 4 0  

0-40 

0-40 

WA 

#A 

Wt', 
<w/ks) 

330 
10 

330 
10 

330 

330 

I A 

WA 
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TABLE 5.2. LABORATORY ANALYTICAL H€THODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR SOLIDS AND SENlSOLIDS 

. 
PARAWiTER 

Acena@~ t h e w  

Accnaphthylene 

Benzo(a)pyrene 

Btnzo(tt+k)f Luoranthem 

Benzo(g,h, i )perylene 

Carbazole 

Chryserw%enzo(a)anthracene 

Fluoranthene 

F luorene 

I ndeno(l,2,3-cd)Pyrene + 
D i benzo(a ,h)anthracene 

1-Methylnaphthalene 

2-Methytnaphthalene 

Napthalene 

Phenanthrene + Anthracene 

Pyrene 

Diesel  

Uinera l  s p i r i t s  

Surrogate - 
2-Fluorobiphenyl 

Surrogate - 
Decafiwrobiphenyl 

IETHQ) 
C P ~ )  

8100t3550) 

8100(3550) 

11100(3550) 

8f00(3550) 

8100C3550) 

8100***(3550) 

8100(3550) 

8100(3550) 

8100(3550) 

8100(3550) 

8100(3550) 

8100(3550) 

8100(3550) 

aIOO(3550) 

8100(3550) 

8100 (modified) 

8100 (modified) 

8100(3550) 

8100 (modified) (3550) 

R€FERRlCE 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

12 

12 

2 

12 

WLC. 
<ug/tg) 

330 

330 

330 

33 0 

330 

330 

330 

330 

330 

330 

330 

ACCUlUCP 
cx Rcc) 

37- 115 

36-114 

21-125 

26- 128 

25-126 

16-132 

38-127 

28-132 

36-117 

20-131 

20-140 

P R E C t S I W  
cx nm) 

0-32 

0-32 

0-45 

0-41 

0-42 

0-31 

0-42 

0-33 

0-33 

0-47 

0-50 

20- 140 

29-111 

38-118 

35- 123 

40- 140 

40- 140 

17-164 

20- 150 

0-50 1 330 

0-45 

0-32 

0-32 

0-40 

0-40 

RA 

N A 

330 

330 

330 

10000 

10000 

N A 

MA 
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TABLE 5.2, LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIHITS (PQL) FOR SOLIDS AND SEMISOLIDS 

PARA)IEfER 

Actphate 

AlachLor 

m t r Y n  

WRHQ, 
(Prep) 

8141*w(3S SO)  

8141n'(3550) 

8141*WV(3550) 

REFERENCE 

2 

2 

2 

( X  RK) 

40- 140 

45-140 

40-140 

P R E C I S I W  
C f R P O )  

0-50 

0-30 

0-50 

PQLw 
tuglkg) 

167 

33 

66 
I 
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TABLE 5.2, LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (POL) FOR SOLIDS AND SEMISOLIDS 

P A R M m R  

2.4-0 (US) 

Q a l a m  

2,4-OB 

O i c h  

0 i ch torprop 

0 inoseb 

MCPA 

MCPP 

Picloram 

2,4,5-T (HS) 8150 2 24-115 0-16 50 

2,4,5-7P ( S i  tvex) (ns) 8150 2 10-150 0- 54 50 

Surrogate - 
2,4-Dichlorophenoxy butanoic 8150 2 20-160 N A MA 
acid (2.1-00) 

Surrogate - 
2,4-Oichlorophenyt acetic 81 50 2 10-148 N A N A 
acid ( D C M )  

IIEFERENEE 

2 

2 

2 

2 

2 

2 

2 

2 

2 

IEmm 
(Prep) 

8150 

8150 

8150 

8150 

8150 

8150 

8150 

8150 

8150"* 

(Z P r )  

10-130 

10-170 

20- 160 

20- 160 

30- 170 

30-170 

30- 170 

30-170 

10-150 

PILEtlSIW 
( X  RPO) 

0-47 

0-40 

0-40 

0- LO 

0-10 

0-40 

0-40 

0-40 

0-40 

WL* 
(ug/kg) 

SO 

2000 

5 0 

M 

100 

100 

ZOO0 

2000 

3.3 
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TABLE 5.2. LABORATORY ANALYT 

2-Buranone (MEK) 
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TABLE 5.2, LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIHITS (PQL) FOR SOLIDS 

PhRhM€En 

Methylisothiocyanate 

AND 

ACaRAW 
CX R a )  

20-120 

32-118 

66-125 

40-150 

50- t50 

41 - 165 
73-22? 

50-150 

69-101 

50- 150 

16- 157 

64-148 

51-147 
59- 139 
59- 139 

50- 150 

50- t50 

52- 162 

52-150 

43- 140 
62- 137 

62 

2 

2 

2 

2 

2 

2/6 

2/6/62 

2/6 

62 

2 
6 
4 

62- 137 

17-181 

43- 105 

60- 140 

50-150 

50-150 

50-150 

10-251 

50-150 

68-123 
81-117 
84- 138 

Trichloroflrwromcthane 

t,2,3-Trichioropropane 

Trichlorotrifluoroethane 

=mX) 

(?rep) 
824P(5030) 

SEMISOLIDS 

PRECISlfW 
C% ~ p o >  

0-60 

0-45 

0-49 

0-10 

0-40 

0-50 

0-65 

0-40 

0-40 

0-40 

0-40 

0-40  

0-27 
0-21 
0-21 

0-40 

0-LO 

0-40 

0-40 

0-27 
0-24 

CLP-3/90 

8240(5030)/8260A(5030) 

82~0(5030)/8260A(5030) 

8260.- (5030) 

REFEREM= 

2 

WLC. 
(q /ks)  

100 

5.0 

50 
10 

50 

5.0 

2s 

200 

5.0 

5.0 

t O  

5.0 

5.0 

10 

5.0 

10 

5.0 
5 -0 
10 

5.0 

5.0 

5.0 

10 

5.0 

10 

5.0 
5.0 

0- 24 

0-65 

0-40 

0-40 

0-40 

0-40 

0-40 

0-65 

0-40 

YA 
NA 
MA 

2 

2 
6/62 

2 

2 

2 

2 

2 

2/6 

62 

2 

2/6 

62 

2/5 

62 

2 
6 
62 

Z 

2 

2/6 

62 

2/6 

62 

2 
6 

10.0 

5.0 

5.0 

5.0 

5.0 

5.0 

10 

10 

5.0 

10 

MA 

Methyl methacrylate 

4-Methyl-2-penta~ne (MfBKI 

Methyl t-butyl ether (UTBE) 

Naphthalene 

Pentachtoroethane 

Propi oni tri l o  (ethylcyanide) 

n-Propylbenzene 

Styrene 

1,1,1,2-Tstrachloroethane 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene (MS) 

1,2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

l,l,l-Tricnloroethane 

1 ,  t,2-Trichloroethane 

Trichloroethene (MS) 

1,2,4-Trimethylbentem 

1.3.5-Trimethylbenzene 

V i n y l  acetate 

Vinyt chloride 

Xy 1 ems 

Surrogate - 
Toluene-& 

82408(5030) 

8240<5030)/82M)A(5030) 
CLP-2/88; 3/90 

824P0*(5030) 

8260At5030) 

82408(50301 

82408(50301 

8260A(S030) 

B240(5030)/CLP-2/88/ 
8260A(5030) 
CLP-3/90 

82408(5030)/8260A(5030) 

8240(5030)/CLP-Z/BB/ 
8260AC5030 
CLP-3/90 

8240(5030)/CLP-2/88/ 
BZ#A<5030) 
CLP-3/90 

8t40(5030)/8260A(5030) 
CLP-2/88 
CLP-3/90 

8260A(5030) 

8260A(5030) 

8240(5030)/CLP-2/88/ 
8260A(5030) 
CLP-3 /PO 

8240(5030)/CLP-2/88/ 
8260A15030) 
CtP-3/90 

8240(5030)/8260A(5030) 
CLP-2/88 

8260A(5030) 

8260A(5030) 

8240(5030)/C~P-2/88/ 
8260A (5030 ) 

8260(5030)/CtP-2/88; 3/90/ 
8260A(5030) 

8240( 5030)/CLP-2/88/ 
826OA(5030) 
CLP-3/90 

82t0(5030)/82M1A(5030) 
CLP-2ISLI 
CLP-3/90 
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIHITS (PQL) FOR SOLIDS AND SEHISOLIDS 

PlllUnmR 

Surrogate - 
p-Bromoflwrokntene 

Surrogate - 
Dibramofluoraethane 

Surrogate - 
t,2-0ichloroctham-d4 

lFTHQI 
(Prep) 

8240(5030)/8260A<5030) 
UP-2/88 
CLP-3/90 

8260A(50301 

8240(5030) 
CLP-2/88: 3/90 

RE- 

2 
6 
62 

2 

ACQRACF 
i X  R a )  

64-126 
74-121 
59- 1 13 

80-120 

F'RECISIW 
( X  IPO) 

N A 
MA 
N A 

HA 

2 
6/62 

POL- 
(Wkgl 

MA 

NA 

MA 
NA 

46- 143 
TO- 1Zt 

MA 
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TABLE 5.2. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL 

P h R N E M  

Acenaphthem (MS) 

A c e ~ p h t h y  lme 

Acetophenone 

2 -Ace ty lamino f lwrme 

A l d r i n  

4-Aminobiphenyt 

Ani 1 ine 

Anthracene 

Arami t e  

Benzidinc 

Bmzo(a)anthracene 

Benzoic ac id  

Benzo(b)fluorenthene 

Benzo(k)fluoranthene 

Benzo(g,h, i Iperylene 

Benzo(a)pyrene 

Benzy 1 a l coho1 

Benzyl chtor ide 

alpha-BHC 

beta-BHC 

d e l  ta-BHC 

gamna-BHC 

Bis(2-chloroethoxy) methane 

Bis(2-ehloroethyi)  ether 

B i s ( 2 - c h l o r o i s o p t o ~ L )  ether 

Bis(2- t thy lhexy l )  phthalate 

4-Brmophenyl phenyt ether 

Buty l  b m z y l  phthaiate 

Carbazole 

Technical Chlordam 

p-Chloroani 1 lne 

4-Ch toro-3-mthy lpheno1 (MS) 
(p-Chtoro-m-crcsot) 

QUANTITATION LIMITS (PQL) 

llETHQI 
<Prep) 

827[1(3550) 
CLP-2/88; 3/90 

8270 (3550)/CLP-2/W: 3/90 

8270(3550) 

8270(3550) 

8270(3550) 

8270C3550) 

8270C3550) 

82?0(3550)/CLP-2/8B; 3/90 

8270(3550> 

8270(3550) 

82?0(3550)/CLP-2/66: 3/90 

8270(3550)/CLP-2/88 

8210(3550)/CLP-2/86; 3/90 

8270(355O)/CLP-2/66; 3/90 

~ 2 7 0 ( 3 5 5 0 ) / ~ ~ ~ - 2 / 8 8 ;  3/90 

8270(3550)/CLP-Z/8B; 3/90 

8 2 7 0 ( 3 5 5 0 ) / ~ ~ ~ - 2 / 8 8  

8270B9**(3550) 

8270<3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550)/CLP-2/88; 3/90 

8270(35501/CLP-2/88; 3/90 

6270(3550)/CLP-2/88; 3/90 

6226(3550)/CtP-2/86; 3/90 

8210(3550)/CLP-2/88; 3/90 

8276(3550)/CLP-2/88; 3/90 

8270*+* (3550)/CLP-3/90 

8270<3550) 

8270(3550) 
CLP-2/88: 3/90 

8270C3550) 
CLP-2/88; 3 /W 

FOR SOLIDS 

REFERENCE 

2 
6/62 

2/6/62 

2 

2 

2 

2 

2 

2/6/62 

2 

2 

2/6/62 

2/6 

2/6/62 

2/6/62 

2/6/62 

2/6/62 

2/6 

2 

2 

2 

2 

2 

2/6/62 

2/6/62 

2/6/62 

2/6/62 

2/6/62 

2/6/62 

2/62 

2 

2 
6/62 

2 
6/62 

AND 

<Z P a )  

51-308 
31-137 

54-140 

10-150 

25-150 

10-166 

10-150 

10-150 

&8- 130 

40- 150 

10- 200 

42- 143 

10-150 

49- 123 

24-137 

10-219 

44-141 

10-150 

10- 150 

10-IS0 

24- 149 

10- 110 

to-150 

33-184 

12-158 

36- 166 

10-158 

53-1 27 

10-152 

10-150 

10-150 

10-150 

38- 112 
26- 103 

SEMISOLIDS 

PRECYSIOT 
( X  RPD) 

0-26 
0- 19 

0-24 

0-50 

0-50 

0-40 

0-50 

0-50 

0-30 

0-50 

0-100 

0-25 

0-50 

Wtw 
tuglkg) 

330 

330 

330 

330 

330 

330 

330 

330 

330 

2700 

330 

1700 

0-25 

0-38 

0-50 

0- 29 

330 

330 

330 

330 

0-50 

0-50 

0-50 

0-40 

0-40 

0-50 

0-50 

0-50 

0-50 

0-40 

0-40 

0-40 

0-50 

0-50 

0-50 

0- 23 
0-33 

I 330 

330 

330 

330 

330 

330 

330 

330 

330 

530 

330 

330 

330 

1700 

660 
330 

330 
330 
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TABLE 5.2. LABORATORY ANALYTICAL HETtiODS, QA OBJECTIVES AH0 
PRACTICAL QUAHTITATION LIHITS (PQL) FOR .SOLIDS AND SEMISOLIDS 

P M E R  

1-Chloro~phthalcnc 

2-Chloranaphthalme 

2-Chlorophenal (WS) 

REFERENQ: 

2 

2/6/62 

lETWEO 
<Prep) 

827Ut3550) 

827D(3550)/CLP-2/88: 3/90 

A C U M C P  
Cr Reel 

10-150 

60-118 
I 

PRECISIOT 
rX RpOl 

0-50 

0-40 

POL* 
(rrglkg) 

330 

330 
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' Exhibits non-reproducible chromatographic behavior. 

TABLE 5.2. LABORATORY ANALYTICAL HETHODS, QA OSJECTIV ES AND 
PRACTICAL QUANTITATION LIHtTS (PQL) FOR SOLIDS AND SEMISOLIDS 

PARAHETER 

2,1-Dini traphenot 

2,4-Dinitrotoluene (HS) 

Dinoseb (2-scc-Buryl-4,6- 

IETWO 
(Prep) 

8270(355O)/CLP-Z/&l 
CLP 3/90 

8270(3550) 
CLP-2/88; 3/90 

EFERENCE 

216 
62 

2 
6/62 

hCaR&CP 
( X  R e )  

10-167 

35-111 
28 - 89 

PRECISIW 
( X  RPO) 

0-87 

0-29 
0-17 

Wtn 
(Wkg)  

1700 
800 

330 
330 



Sect ion 5 
Revision: 0 
Date: 9/92 
Page 91 o f  104 

TABLE 5.2. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL 

PAlwEtER 

3-Hethytcho(snthrene 

Methyl methanesulfonate 

1 -nethylnaphthalme 

2-  ethyl naphthalene 

Naphthalene 

1,C-Napthoquinone 

1-Napthylamine 

2-Mapthytamine 

Nicotine 

2-Ni troaniiine 

3-Nitroaniline 

4-Nitroaniline 

N i trobenzene 

2-Nitrophenol 

4-Nitrophenol ( M I  

4-Nitroquinoline-1-oxide 

n-Mi troso-di-n-butylaminc 

N-Nitrosodiethylamine 

N-Mitrosodimcthyiarnine 

N-Nitroso-di-n-prowlamine 
(HS) 

N-Nitrosomethylethylamint 

W-Nitrosomorpholine 

N-Ni trosopiperidine 

H-Nitrosopyrrolidine 

5-Nitro-a-toluidine 

PCB 1016 

PCB 1221 

PCB 1232 

PCB l2I2 

PCB 1248 

QUANTITATION LIMITS ( PQL) 

mm 
CPrcp) 

8270(3550) 

8270(3550) 

82708 (3550 

8270(355O)/CLP-Z/M; 3/90 

8270(3550)/CLP-2/88: 3/90 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

82?0(355O)/CLP-2/88 
CLP-3/90 

8270(3550)/CLP-2/88 
CLP-3/90 

8270(3550)/CLP-2/88 
CtP-3/90 

8270(355O)/CLP-2/88: 3/90 

8270(3550)/CLP-2/88: 3/90 

8270C3550) 
CLP-2/88 
CLP-3/90 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

827(1(3550) 
CLP-2/88; 3/90 

8270<3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

827(1(3550) 

8270(3550) 

8270(3550) 

8270(3550) 

FOR SOLIDS AND SEBISOLIDS 

ItEFERENII 

2 

PRECISIW 
<Z RW) 

0-50 

0- 50 

0-50 

0-50 

0-21 

AazmcP 
<X Rec) 

10- 150 

WLW 
(ug/tg) 

330 

330 

330 

330 

330 

2 

2 

2/6/62 

2/6/62 

2 

2 

2 

2 

2/6 
62 

2/6 
62 

2/6 
62 

2/6/62 

2/6/62 

2 
6 
62 

2 

2 

2 

2 

2 
6/62 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

lo- 150 

10-150 

10-150 

53-125 

10-t50 

70-150 

10-150 

10-150 

10- 150 

10-150 

10-150 

35- 180 

29- 182 

10-130 
11-114 
11-114 

10-150 

10-150 

10- 150 

10-150 

27-140 
41-126 

10-150 

10-150 

10-150 

10-150 

10-150 

10-150 

10-750 

10-150 

10-150 

10-150 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-40 

0-40 

0-3C 
0-50 
0-50 

0-50 

0-50 

0-50 

0-50 

0-35 
0-38 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

330 

330 

330 

3300 

1700 
800 

1700 
a00 

1700 
800 

330 

330 

1700 
1700 
800 

3300 

330 

330 

330 

330 
330 

330 

330 

330 

8 0  

330 

17000 

17000 

17000 

17000 

I ~ W  * 
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TABLE 5.2. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL 

PAmH3ER 

PCB 1254 

PCB 1260 

Pmtaeh Lorobcnzme 

Pentachloronitroknzene 

Pentachlorophenol (MS) 

Phenacetin 

Phenanthrene 

Phenol (14s) 

p-Phenylenediarnine 

2-Picoline 

Pronarnide 

Pyrene (MS) 

Pyridine 

Saf role 

Strychnine 

Trichiorophenols 

1,2,4,5-Tetrach lorobenzene 

2,3,4,5-Tetrachlorophenol 

2,3,1,6-Tctrachlorophenol 

o-Toluidine 

Toxaphene 

1,2,4-Trichlorobmzene (MS) 

Tctrach Lorophmois 

Z,C,5-~ri&LorophmoL 

2,4,6-Trichiorophenol 

O,O,O- 
Tricthylphosphorothioaee 

1.3,s-~rinitrobtnzene 

Surrogate - 
N i  troknzem-d5 

QUAWITATION LIMITS (PQL) 

WET- 
(Prep) 

8270C3550) 

8270C3550) 

8270(3550) 

8270(3550) 

8270(3550) 
CLP-2/88 
CLP-3/90 

8270(3550) 

8270(3550)/CLP-2/88;3/90 

8270(3550) 
CLP-2/88; 3/90 

8270(3550) 

8270(3550) 

8270(3550) 

8270(3550) 
CLP-2/88; 3/90 

8270(3550) 

8270(3550) 

8270C3550) 

8270(3550) 

8270(3550) 

827OH*(355O) 

8270(3550) 

8270C3550) 

8270(3550) 

8270(3550) 
CLP-2/88: 3/90 

8270(3550) 

827Ot3550)/C~~-2/l?a 
CLP-3/90 

8270(355O)/CLP-2/88; 3/90 

8270(3550) 

8270(3550) 

82?0(3550) 
CLP-2f 88; 3/90 

FOR SOLIDS 

REFEXEYCE 

2 

2 

2 

2 

2 
6 
62 

2 

2/6/62 

2 
6/62 

2 

2 

2 

2 
6/62 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
6/62 

2 

2/6 
62 

2/6/62 

2 

2 

2 
6/62 

AND 

A t l l R A C P  
( X  R e )  

10-150 

10- 150 

10-150 

10-150 

10-107 
17-109 
17-109 

10-150 

56- 129 

37-112 
26-90 

10-150 

10- 150 

10-150 

33- 139 
35 - lC2 
10-150 

10-150 

10-150 

N A 

10-150 

10-150 

36- 121 

10-150 

10-150 

48- 107 
38- t 07 

WA 

39-123 

37- l l L  

10-150 

10-150 

22-124 
23- 120 

SEMISOLIDS 

PRECISIW 
( Z  RPO) 

0-50 

0-50 

0-50 

0-50 

0-89 
0-17 
0-47 

0-50 

0-21 

WL* 
( w k g )  

17000 

17000 

330 

330 

1700 
1700 
800 

330 

330 

0-36 
0-35 

0-50 

0-50 

0-50 

0-25 
0- 36 

0-50 

0-50 

0-50 

N A 

0-50 

0-50 

0-31 

0-50 

0-50 

0-28 
0-23 

WA 

0-27 

0-40 

0-50 

0-50 

N A 
MA 

1 330 
330 

1700 

330 

330 

330 
330 

330 

330 

3300 

1700 

330 

1700 

1700 

330 

67000 

330 
330 

1700 

t 700 
800 

330 

330 

330 

MA 
HA 
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TABLE 5.2. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUAWITATION LIHf TS (PQL) FOR SOLIDS AND SEHISOL IDS 

PARMETER 

Surrogate - 
2-F luarobiphenyl 

Surrogate - 
p-Terphenyl -dl4 

Surrogate - 
Phenol -d5 

Surrogate - 
2- Fluorophenol 

F- 

Surrogate - 
2,6,6-Tribranophenol 

Surrogate - 
2-Chioropbenol -d4 

Surrogate - 
1.2-Dichloroknzene-& 

low 
<Prep) 

8270(3550) 
CLP-2/88; 3/90 

8270(3550) 
CLP-2/88; 3/90 

8270(3550) 
CLP-2/88: 3/90 

8270(3550) 
CLP-2/88; 3/90 

8270(3550) 
CLP-2/88; 3/90 

CLP-3/90 

CLP-3/90 

RE- 

2 
6/62 

2 
6/62 

2 
6/62 

2 
6/62 

2 
6/62 

62 

62 

(I R e )  

35- 116 
30-115 

29- 137 
18- 137 

32-123 
21-113 

27- 120 
25-121 

17-123 
19- 122 

20- 130 

20- 130 

PIlECISlOT 
( X  RPO) 

HA 
MA 

N A 
MA 

NA 
N A 

MA 
N A 

MA 
#A 

MA 

NA 

WtC. 
(ug/kg) 

MA 
N A 

)I A 
MA 

NA 
YA 

N A 
MA 

MA 
MA 

Y A 

PA 
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIHITS (PQL) FOR SOLIDS AND SEMISOLIDS 

P N U E l m  

2,3,7,8-Tetrachtorodiknzo-p- 
dioxin (2,3,7,8-TCUD) 

rrETmX) 
(P-1 

8280 
8270 (Oust .  Screen) 

Potychlorinated Dibtnzo-p-dioxins 

tetra-CDD 

tetra-CDF 

penta- CDD 

penta-CDF 

hexa - COD 

hexa-CDF 

hepte- CDD 

hepta-CDF 

octa-CDD 

octa-CDF 

internal  Standard - 
" c , , - ~ , ~ , ~ , ~ - T c D D  

Internal  Standard - 
11 C,,-OCDD 

WL- 
(ug/kg) 

0.50 
330 

and biknrofurans classes 

PREClSlQT 
<t RPQ) 

0-40 

UFEREMCE 

2 
2 

8280 

8280 

8280 

8280 

8280 

8280 

8280 

8280 

8280 

r 

tX R e d  

69- 145 

2 

2 

2 

2 

2 

2 

2 

2 

2 

69-115 

59- 162 

41 - 203 

55-146 

45-174 

50-151 

20-170 

20- 170 

20-1 70 

8280 

8280 

8200 

20- 170 

40-120 

40-120 

2 

2 

2 

0-40 

0-10 

0-10 

0-10 

0-53 

0-46 

0-50 

0 - 5 0  

0-50 

0.50 

0.50 

0 .50  

0.50 

0 . 5 0  

0.50 

1.0 

1 .O 

1 .0 

0-50 

N A 

N A 

1 .O 

nA 

MA 
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TABLE 5.2. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS ( PQL) FOR SOLIDS AND SEMISOLIDS 

PARAnrrm 

Aminocarb 

Barban 

Bromsci t 

Carbaryl (MS) 

Carbofuran 

Chtorpropharn 

Oiuron (MS) 

Fenuron 

Fluomtturon 

L inuron 

Hethiocarb 

Methonyl 

Honuron 

Neburon 

Oxamyl 

Propachlor 

Propham 

Propoxur 

Siduron 

Swep 

E l H Q I  
(Prep) 

Qt(3550)- 

632(3550)**.V 

632(3550)*** 

632(3550)***V 

632(3550)***V 

632(3550)***V 

632(3550)***V 

632(3550)+"V 

632(3550)***V 

632(3550)*-*V 

632(35501***V 

632(3550)"*V 

632(35501nf*V 

632(3550)"*V 

632(3550)***V 

632(3550)*** 

632(3550)***V 

632(3550)***V 

632(35501***V 

632(3550)*** 

EFERENCE 

13/2 

13/2 

13/2 

t3/2 

13/2 

13/2 

13/2 

t3/2 

13/2 

13/2 

13/2 

f 3/2 

13/2 

13/2 

13/2 

13/2 

13/2 

13/2 

13/2 

13/2 

C I  

50- 150 

50- 150 

50-150 

50-150 

50-150 

50-150 

50-150 

50-150 

50-150 

50- 150 

50-150 

50-150 

50- 150 

50-150 

50-150 

25- 148 

50- 150 

50-150 

50- 150 

50-150 

P R E C f S f W  
CX R P D l  

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

0- 50 

0-50 

0-50 

N A 

0-50 

0-50 

0-50 

0-50 

WL- 
(w/kg) 

20 

20 

40 

50 

SO 

20 

5 .0  

10 

10 

5.0 

SO 

200 

5 .0  

5.0 

SO 

MA 

5 0 

5 0 

20 

20 
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TABLE 5.2. LABORATORY ANALYTICAL HETHODS, QA OBJECTIVES AND 
PRACTICAL QUAHTITATION LxnITs (POL) FOR SOLIDS AND SEWISOLIOS 

PARhETER 

2,4-0 

2 , 4 4 6  

Dicanba 

Picloram 

ETHQI 
<prep) 

644(3550)** 

644(3550)*++ 

U4(3550)*++ 

64(3550)**  

REFERENCE 

64/Z 

64/2 

64/2 

64/2 

W C P  
CX Rec) 

40-150 

40- 150 

40-150 

40- 150 

PRECISIOIT 
( X  RPo) 

0-50 

0-50 

0-50  

0-50 

WL- 
(ug/kg) 

67 

33 

17 

17 
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIHITS (PQL) FOR SOLIDS AND SEHISOLIDS 

P M E R  M H O D  RE-= PRECISICW WtC. 

Acenaphthme (MS) 8510 

Acenaphthylene 8310 2 10-139 0-40 20 

Acridine 83 1 O'*' 2 10-200 0-40 10 

Anthracem 

Benzo(a)anthracene 

Benzo(b)fluaranthene 

Benzoc k ) f  tuoranthene 

Bentoni tr i le  

Benzo(g,h,i IperyLene 

Benzota)pyrene 

7 . 8 - B e n z q i n o l i n e  

Carbazole 

Chrysene (MS) 

Dibenzo(a,h)anthracene 

2,4*Oimethylauinoline 

Fluoranthene 

Fluorene (MS) 

Indeno(l,2,3-cdlpyrene 

1-Methytnachthalene 

2-Methylnaphthalene 

8-Hethylquinoline 

Naphthalene (13s) 

Phenanthrene 

Pyrene (MS) 

OuinaLdine 
p 

auinol ine 

Surrogate - 
2-Fluorobiphenyl 

Surrogate - 
4-Terphenyt-d4 

8310 

8310 

83tO 

8310 

83 10.- 

8310 

8310 

831 O*** 

83 1 0"' 

8310 

8310 

83 1 O*** 

8310 

83 10 

8310 

8310 

8310 

83 t 0"' 

83 10 

83 10 

6310 

83 10"' 

83 lo++* 

8310 

8310 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

10-126 

12-135 

10- 156 

to- 159 

10-200 

10-120 

10-128 

to-200 

10-150 

10-199 

10-110 

10-200 

56- 136 

10-142 

10-116 

10-125 

10-125 

10-200 

31-159 

10-155 

49- 156 

10-200 

10-200 

60- 140 

60-140 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-40 

0-50 

0-28 

0-40 

0-40 

0-40 

0-40 

0-40 

0-34 

0-40 

0-28 

0-40 

0-40 

N A 

NA 

4.0 
9 

4.0 

4.0 

10 

ZOO 

10 

4.0 

20 

20 

4.0 

20 

COO 

10 1 
10 

10 

20 

20 

100 

20 

4.0 

10 

100 

800 

N A 

n A 
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND PRACTICAL 
QUANTITATION LIMITS (PQL) FOR SOLIDS AND SEMISOLlDS 

PhRNElER 

Acetaldehyde 

Fomtdehyde 

Ald icarb (Temik) (ns) 

E l t W  
(Prep) 

8315 

REFEREME 

2 

ALdicarb su l fone 

Aldicarb sulfoxide 

Carbafuran (Furadan) (16) 

Carbaryl ISevin) 

D i oxacarb 

58- 118 

33-143 

53- 123 

56- 126 

55-  I25 

30- 140 

ACURACT 
CX R e )  

3 0 - t f 0  

8315 

8318 

Ethylene thiourea 

8318 

83 18'"' 

8318 

8318 

8318 

50-155 

44-114 

2 

2 

2 

2 

2 

2 

2 

0-50 

0-50 

0-50 

0-50 

0-50 

0-50 

60- 120 

PRECISIW* 
( f  Rm) 

0-40 

- ~- 

50 

50 

30 

50 

100 

330 

0-50 --- 
0-50 

0- 50 

0-50 

0-50 

0-50 

Methiocarb (Mesurot ) 

Hethomyl (Lannate) 

Oxamyl (MS) 

Promecarb 

Propoxur (Eaygon) 

WL" 
(ug/kg) 

ZOO0 

0-40 

0-50 

20 

5 0 

20 

50 

20 

20 

100 

20 

831 8 

8318 

83 18.- 

8318 

8318 

2 

2 

2 

2 

2 

52-122 

51- 114 

45-16! 

44-  120 

1 6 - 1 1 6  
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TABLE 5.2. LABORATORY ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION L I H I T S  (PQL) FOR SOLIDS AND SEMISOLIDS 

PAIUCETfR 

1,3-Dinitrobentent (HS) 

2.4-Dinitrotoluent (PIS) 

2.6-Dinitrotoluene 

Diphenytamine 

Hexahydro-1,3,5-trinitro-1.3.5-triazine (RDX) 

Methyl-2,4,6-trinitro-phcnylnitranine 
(Tecryi 

Nitrobenzene 

Nitroglycerin 

n-Ni trosodiphenyiamine 

2-Ni trotoluene (MS) 

3-Mi trotoluene 

4-Mitrotoluene 

Octahydro-1,3,5,7-tetranitro-1,3,5,7- 
tetrazoclne (HMX) 

1,3,5-Trinitrobenzene 

2,4,6-Trinitrotoluene 

Surrogate - 
2-Fluorobiphenyl 

KT- 
(Prep) 

8330 

8330 

8330 

8330*-V 

8330 

8330 

8330 

8330***V 

8330***V 

8330 

8330 

8330 

8330 

833 0 

8330 

8330 

PREC1SIQIg 
( X  am) 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-50 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

0-30 

NA 

REFERENQ 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

WL- 
( U ~ / L )  

100 

100 

la0 

100 

50 

200 

50 

1000 

100 

200 

100 

200 

500 

100 

200 

N A 

( X  I=) 

54-166 

60-140 

60- 140 

65- 140 

54- 166 

41-165 

52- 152 

46-190 

55-121 

50-1U 

55- 165 

St- 166 

54- 162 

50- 150 

50-170 

40-140 
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TABLE 5-3. FIELD ANALYTICAL METHODS, QA OBJECTIVES AND 
PRACTICAL QUANTITATION LIMITS (PQL) FOR WATER AND OTHER LIQUIDS 

PhRMETER 

Chlorine, residual 

Hydrogm ion ( p H )  

Oxygen <dissolved) 

Sa l in i t y  

Specific conductance 

Temperature 

Turbidity 

Water level 

lEfHW 
(Prep) 

330.5 

150.1/9(UO 

360.1 

21 0 

120.1 /9050 

170.1 

180.1/2l&A 

EPA 

REFERENE 

3 

3/2 

3 

C 

3/2 

3 

3 / 4  

12 

ACaRM? 
( X  R-1 

WA 

85-115 

IY A 

N A 

90-110 

MA 

60- 140 

N A 

P R E C l S I W  
( X  RW) 

0-40 

0-15 

0-30 

NA 

0-10 

0-10 

0-30 

0-5 

WLn 
(W/L I 

1.0 

NA 

0.20 

100 

5 -0 &o/cm 

MA 

3.10 NTU 

0.10 fr. 



Section 5 
Revision: 0 
Date: 9/92 
Page 101 of 105 

REFERENCES AND NOTES FOR TAELES 5 . 1 ,  5 . 2 ,  AND 5 . 3  

* Accuracy data are presented as recoveries for spikes, surrogates, or 
lab control standards (LCS). For routine analysis of organics, 
percent recoveries are evaluated only on the CLP or lab selected 
matrix spike/LCS compounds. The routine organic matrix spiking/LCS 
compounds are designated by an (MS) following the parameter name. 
Not all of the matrix spike or surrogate compounds listed in these 
tables are used with a given set of samples. Precision data are 
presented as relative percent difference (YWD). Since reportable 
levels (above PQL) for most of the organic parameters may not be 
detected in all environmental samples, precision is usually 
evaluated on duplicate matrix spike or LCS data. 

Accuracy and precision control limits are primarily derived from in- 
house laboratory data. For inorganic parameters, accuracy and 
precision control limits that have been generated from historical 
data have been rounded to the nearest " 5 " .  In some cases, published 
limits may be used in lieu of in-house limits because insufficient 
in-house data are available to calculate limits. In cases where 
insufficient data are available to generate in-house limits, and no 
EPA-approved method limits exist, limits are estimated based on 
available data. In-house data will be generated for all paramerers 
by the next annual revision of this plan. 

** PQL - Practical Quantitation Limits - These are the normal reporting 
limits for routine environmental samples. In all cases, PQLs are 
higher than laboratory established Method Detection Limits (MDL). 
These PQLs are taken from SW-816 (Third Edition) or derived from in- 
house data on routine environmental samples. If samples are highly 
contaminated or contain interfering substances, PQLs may be elevated 
by a dilution factor. 

* *  This compound is not included in EPA's list of compounds for this 
method. However, Savannah Laboratories has verified (validated) 
that this coupound can be analyzed by this method and will report 
data for this compound if specifically requested by the client. 

***V Method validation data for this compound are included in Appendix A. 

I. Code of Federal Regulations, T i t l e  40, Parr 136; U.S. Government Printing 
Office: Washington, DC, July 1, 1988. 

2 .  Tes t  Elethods for Evaluating Solid Waste, Third Edition with Revisions and 
Updates, Skr-846; U.S. EPA Office of Solid Waste and Emergency Response: 
Washington, DC, November, 1986. 

3 .  Methods for Chemical Analysis of Water and Wastes; U.S. EPA Office of 
Research and Development: Cincinnati, OH, March 1983; EPA 600/4-79-020. 

4 .  S tandard  Bechods for the Examination of Water and Wastewater, Sixteenth 
and Seventeenth Editions; American Public Health Association: Washington, 
DC, 1985 and 1989. 

5. Deepwater Ports Maintenance, Dredging, and Disposal Manual; Florida DER. 
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CLP - US EPA Contract Laboratory Program Statement o f  Work for Organics 
Analysis, Multi-Medium, Multi-Concentration, Revision 2/88. 

Determination of Triazine Pesticides in Industrial and Hunicipal 
Wastewater: EPA Method 619; January, 1982. 

Determination of Thiophosphate Pescic ides  in Industrial and Municipal 
Wastewater: EPA Hethod 622.1; January, 1982. 

Determination of Dinitroaniline Pesticides in Industrial and Municipal 
Wastewater: EPA Hethod 627; January, 1982. 

Determination of Organochlorine Pesticides in Industrial and nunicipal 
Wastewater: EPA Method 608.1; February, 1982. 

Analytical Procedures for Detection and Quantification of Total Petroleum 
Fuel Hydrocarbons and Fuel Consri tuents: Calif. Method for Modified 8015 ; 
Don M, Eisenberg, Adam W .  Olivier, Peter W. Johnson, Daniel S .  Tempelis; 
September, 1 9 8 5 .  

Determination of Garbamate and Urea Pesticides in Industrial and lYunicipal 
Wastewater: EPA Method 632; January, 1982. 

Determination of Organophosphorus Pesticides in Industrial and Municipal 
Wastewater: EPA Hethod 622; January, 1982. 

Determination of Thiocarbamate Pesticides in Industrial and Eunicipal 
Wastewaters by Gas Chromatography: EPA Hethod 634; January, 1982.  

Determination of Bensulide in Industrial and Municipal Wastewarers by 
Liquid Chromarography: EPA Hechod 636. 

Derermination of Mercaptobenzothiazole in Wastewaters by Liquid 
Chromarography: EPA Me chod 640. 

Determination of Hexachlorophene and Dichlorophen in Industrial and 
Municipal krastewaters: EPA Merhod 604.1. 

Determination of Rotenone in Industrial and Municipal Wastewaters by 
Liquid Chromatography: EPA Method 635. 

Determination of Eendiocarb in Industrial and Hunicipal Wastewaters by 
Liquid Chromatography: EPA Method 639. 

Determination of Oryzalin in Industrial and Municipal Wastewaters: EPA 
Hethod 638. 

Determination of HBTS and TCMTB in Industrial and Municipal Wastewater by 
Liquid Chromatography: EPA Hethod 637. 

Determination of Diphenylamine in Industrial and Municipal Wastewater by 
Gas Chromatography: EPA Hethod 620. 

C, H, and 0 Compounds: EPA Merhod 616. 
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Determination of Cyanazine in Industrial and Municipal Kascewarer: EPA 
Method 629; January, 1982. 

Determination of Organohalide Pesticides and PCBs in Industrial and 
Municipal Wastewater: EPA Method 617; January, 1982. 

Determination of Volatile Pesticides in Hunicipal and Industrial 
Wastewater by Gas Chromatography: EPA Nethod 618. 

Analysis of Certain Amine Pesticides and Lechane in Wastewater by Gas 
Chromatography: EPA Mechod 615. 

Measurement of Trihalomerhanes in Drinking Water with Gas Chromacogra?hy/ 
Bass Speccrornetry and Selected Ion Honitoring: EPA Method 501.3. 

Method from FDER Central Lab 

Measurement of N-Hethyl Carbamoyloximes and N-Hethyl Carbitmates in 
Drinking Water by Direct Aqueous Injection HPLC wich  Post Column 
Derivatization: EPA Mechod 531. 

NIOSH - National Institute for Occupational Safecy and Health, Third 
Edition, 1987. 

Official Methods of Analysis of the Association of Official Andlyrical 
Chemists, Method for Formaldehyde 20.063 (Chromotropic Acid), Thirteenth 
Edition, 1980. 
Annual Book of ASTM Srandards. Part 2 3 ;  ASTM: Philadelphia, PA, 1980. 

Annual Book of ASTH Standards, Volume 11.01/11.02 ; ASTM: Phi lade lphia ,  P A ,  
1989. 

Balls, P.W.; Atomic Absorption Spectrometric/Hydride Generation 
Determination of Triburyl Tin and Dibutly Tin in Sea Water at the Nanogram 
per Liter Level; ANALYTICA CHEHICA ACTA 197; 309-313 (1987). 

Determination of Organophosphorus Pesticides in Industrial and Nunicipal 
Wascewater: EPA Method 633. 

Hethods for the Determination of Organic Substances in Water and Fluvial 
Sediments ,  USGS Book 5, 1983. 

Hethods of Soil Analysis, American Society of Agronomy, Inc., Number 9 ,  
Part 2, page 570, (Walkley-Black Procedure). 

EPA 600/4-84-008, Appendix D: Method For Extracrable Organic Hal ides 
(EOX) In Solids, January, 1984. 

CLP-US EPA Contract Laboratory Program. Statement of Work for Inorganics 
Analysis, Multi-Media, Multi-concentration; Revisions 7/88 and 3/90. 

EPA/CE-81-1 Technical Reporr, May 1981: Environmenral Protection 
Agency/Corps of Engineers Technical Comntittee on Criteria for Dredged and 
Fill Material; Procedures for Handling and Chemical Analysis of Sediment 
and Water Samples. 
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Code of Federal Regulations, Title 40, Part 268; U.S. Government Printing 
Office: Washington, DC, November 7, 1986. 

Analysis of TXMs in Finished Waters by the Purge and Trap Hethod: EPA 
Method 501 .l. 

Analysis of THMs in Drinking Water by Liquid/Li quid Extraction; EPA He thod 
501 -2. 

EPA 600/4-88-039: Hethods for the Determination of Organic Compounds in 
Drinking Warer;December, 1988. 

Determination of Organophosphorus Pesticides in Municipal and Indusrrial 
Wastewater: EPA Hethod 614, February, 1982. 

Determination of Chlorinated Herbicides in Municipal and Iadustrial 
Wasrewater: EPA Hethod 6 1 5 .  1982. 

EPA 600 /4-80-032:  Prescribed Procedures for Measurement of Radioactivity 
in Drinking Water, August, 1980. 

Determination of Benompl and Carabendazim in Wascewater: EPA Herhod 631. 

Simon, Verne A. ; A Novel Method for the Determination of Paraquat and 
Diquat in Water by XPLC; Florida HRS. 

Pesticides in Wasteuarer: EPA Method 608.2. 

Determination of Organophosphorus Pesticides in Wastewater: EPA Method 
610.1. 

Analysis of Bentazon in Wastewater by Liquid Chromatography: &?A Method 
6 4 3 .  

Calculation of Un-Ionized Ammonia in Fresh Water; Florida DER, October, 
1983. 

Bellar, T.A., and Lichtenberg, J .  3 . ;  The Determination of Polychlorinated 
Biphenyls in Transformer Fluid and Waste Oils; U. S. EPA Environmental 
Monitoring and Support Laboratory: Cincinnati. OH, September, 1982; EPA- 
600/4-81-045. 

CLP - US EPA Contract Laboratory Program Statement of Work for Organics 
Analysis, Multi-Media, Multi-Concentration, Revision OLMO1.0 (3/90) thru 
OLM01.6 (6/91). 

Determination of Dithiocarbamate Pesticides in Industrial and Municipal 
Wastewater: EPA Method 630. 

Analysis of Picloram in Wastewater by Liquid Chromatography; EPA Method 
644. 

Inductively Coupled Plasma Atomic Emission Analysis of Drinking Water, 
Appendix to Hethod 200.7, Revision 1.3; USEPA, March, 1987. 
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6.0 SAMPLING PROCEDURES 

When Savannah Laboratories has field sampling responsibilities, an 
experienced field sampling crew will be sent to the site for sample 
collection and delivery of samples to the laboratory. Each crew will be 
supervised by a highly qualified field sampling manager who is trained 
according to EPA and DER protocol for groundwater and other environmental 
sampling. On past projects, these managers have had their field sampling 
techniques critiqued by FDER personnel (Bureau of Groundwater Protection), 
Georgia EPD personnel, and EPA Region IV field coordinators. 

The DER Interim Field Activity SOPS have been adopted by Savannah 
Laboratories. The notarized statement of intent is found at the end of 
this seccion. 

6.1 Sampling Capabilities 

Savannah Laboratories has the capability fox sampling groundwater, surface 
water, wascewacer, soils, sediments/sludges, drinking water, and tissues 
for the following analyce classes: 

Analyte Class 

Volatile Or8anlcs ( W s )  

Sample Source 

Drinkiha water, groundwatar. surface water, vrstawater, 
soils. aodiment, and tissues 

Semivolatile Organics 

Pest ic ider /Herbic ides /X3d 

Metals (total and/or dissolvmd) 

Coliform (total/fecal) 

Cyanide/Sulfide 

TXPH, TPH"' 

Nutrientsll' 

General: pH. sprcific conductance. 
tmperature. turbidity. TSS, TOS. TOC, 
DO. COD. BOD 

Footnotes: 

Drinkin& water, groundwater, surface watmr, wastewater. 
soils, sodimont. and tissumr 

Drinking water. groundwater, surface water, wastewata~, 
roils, sedimont, and tissues 

Drinking water, groundwatmr, surface water, wastewater. 
roils, sediment, and tissues 

Driuking water, groundwater. surface water. wastewat8r. 
soils, scdimmt and tiarums 

Drinkin& water. groundwater, surface warer, wastewater. 
soils and sediment 

Drinking water. &roundwacar, surface water, wastruatar, 
soils and smdimant 

Drinking water, qroundwater. surface water, waslawater. 
soils and aedimmnt 

Drinkins water, &roundwater. surface water. wasrewatmr, 
soils and sodimont 

- 

(1) TRPH = Total Recoverable Petroleum Hydrocarbons 
TPH - Total Petroleum Hydrocarbons 

(2) Nutrimntr - Nitrogen, Kosphorus Series; Chloride. Sulfate 
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6.2 Sampling Equipment 

Sampling equipment conforms to construction and usage conditions detailed 
in the DER General Sampling Protocols SOP, Revised October 29, 1991. A 
specific equipment listing is provided at the beginning of each subsection 
of "Sampling Proceduresn (Section 6.4). 

Following is a list of other routinely used equipment. 

6.3 Decontamination and Cleantng Procedures 

It- 

Ice chests, styro2o.m or insulated plastic 

Sampling vehicles 

Field thermometer 

Field pa metes 

Field conductivity meter 

Electronic water level indicator 

Sample containers will be obtained or cleaned by option 2a or 2b in the 
DER SOP for Cleaning and Decontaminating Sampling Equipment, revised 
October 29, 1991. 

Use 

Sample container and sunple transport 

Sample container and sample transport 

Field measur.ment of temperaturr 

Field measurement of pB 

Fihd measurement of conductivity 

Yell volume calculation 

Stainless steel tape measure 

Nylon line 

Sheet plastic 

Aluminum foil 

Plastic or matal bucket3 

Cleaning brushes 

Liquinox detergent 

Analyta-free water contained in conLaminant-free glass 
or plastic bottles 

Iropropyl alcohol (asnograde) contained in contaminant- 
free glass or plastic boetles 

10f Nitric acid [metals &rade) contained in 
contaminant-free glass bottles 

Glass or plastic jugs 

Sample preservation rea~ents contained in dispenser 
bottles or reasent bottles 

Field carrier (covered, divided tray or box) 

PB paper 

Disposable pipettes 

Standard buffer solutions 

Standard K C 1  solution 

Disposablm unpowderad latax glovms 

Well voSumo calculation 

WeU volune calculation 

Contamination control 

cont&ination control 

Collection of purge water or cleaning wastes 

Equipment decontamination 

Equipment decontamfnation 

Equipment decontamination 

fquipent decontamination 

Equipont decontamination (except far stainless 
steel equiment) 

Transport of cleaning wastes 

Sample preservation 

Transport of preservation reagen:~ 

Field-check of sample preservation 

Addition of preservation reagents 

Calibration of fiald pB mater 

Csiibration ch*ck of field conductivity meter 

Contamination control 
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Sampling equipment will be cleaned and decontaminated according to 
protocols outlined in the DER SOP for Cleaning and Decontaminaring 
Sampling Equipment, revised October 29, 1991. 

6 . 4  Sampling Protocols 

6.4.1 General Considerations 

All sampling will be performed according to the general protocols outlined 
in the DER General Sampling Protocols SOP, Section I, revised October 29, 
1991. 

6.4.2 Wastewater Sampling 

Wastewater samples will be collecced according to the DER SOPs Sanpling 
Procedures for Wasrewater and Surface Water, revised October 25, 1991 and 
General Sampling Protocols, Section III.F, revised October 29, 1991. 

Below is a list of equipment available for wastewater sampling and the 
parameters which may be sampled. 

6.4.3 Surface Water Sampling 

Surface w a t e r  samples will be collected according to the DER SOPs Sampling 
Procedures for Vastewater and Surface Uacer, revised October 25, 1991 and 
General Sampling P r o t o c o l s  , Section 111 .A revised October 29, 1991 and the 
EPA Region IV Standard Operating Procedures and Q u a l i t y  Assurance Hanual, 
Section 4 . 8 . 3 ,  revised February 1991. Below is a lisc of equipment 
available for surface water sampling and the parameters which may be 
sampled. 

1 . e  

AuLosampler' 

Kemerer 

Bucket, beaker, 
unpreserved sample 
bottle. dipper2 

' Three automatic sunplaza a z e  available amon8 the five divisions. Rsfriseratron capability 1 s  
avai lahle . 

Device is 1ower.d into rtzer3 via d.contaminst*d lines or rods. 

Cans truction Hatariah 

Sil-csn rubins, plastic 
collec=icn vessel 

Teflon tubing. glass 
collection vessel 

SS or glass, acrylic 
5toppec 

SS,  lass or Teflon 
Plastic 

Use 

Composite samples 

Campsite samples 

Grab @ specific depth 

Discrate grab 
Discreta grab 

Permissible Parameters 

Metals, non-msralllc 
inorganlcs, nutrrencs. 
demands, radiologzcal 

Organics. non-metallic 
inorganies, nutrients. 
demands, radiological 

All inorganics 

ALL 
ALL inorganics 
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DO Dunker I SS or  g l a s s  

Kemere r  SS or g l a s s  a c r y l i c  

Beaker SS o r  g l a s s  

P e r i s t a l t i c  pump wi:h SS ar Teflon s i l i c o n  
w e i ~ h t e d  tubing tubing 

Footnotes  : 

Us. Pe&ssible  
P u - t a r s  

d i s c r b t s  grab .  depth  
campof its 

8r.b R s p e c i f i c  depth Inorganics  

d i r c r m t e  &rabJ 

grab  @ s p e c i f i c  depth' 

&r.b a t  s p e c i f i c  depth Inorganrcs 

1 Beaker i s  inve r t ed ,  submerged, then turned a v e r  t o  f i l l .  11 2 Depth l imi t ed  b r  1en~:h of bai ler .  

6 . 4 . 4  Groundvater Sampling 

Groundwater samples will be collected according to the DER SOP Groundwater 
Sampling Procedures,  revised October 28, 1991. 

Below is a listing of pump types and tubing materials used by Savannah 
Laboratories. Equipment may be interchanged among the five laboratory 
locations according to need. 

1. Submersible pump housing, internal surfaces, and upper fitting for 
tubing are stainless steel. A 4' to 8' length of Teflon tubing is 
attached to the stainless sceel f i t r i n g .  The remainder of the 
discharge tubing is garden hose. The suspension cable is 3' to 4' of 
stainless steel or Teflon-coated stainless steel, attached to a nylon 
rope. A check valve at the upper stainless steel/Teflon junction 
prevents backflow of purge water into the well. 

t 

a. 

2. The bladder pump housing is Lexan plastic and the tubing is 
polyethylene. This pump is used for purging only in the case of 2" 
diameter deep wells. After bladder pump purging, one well volume is 
purged with an appropriate bailer prior to sampling. 

3. Centrifugal surface pumps utilize 6' joinable sections of PVC pipe 
with a 3' to 6' Teflon tail piece. Only the Teflon portion contacts 

PIlnp TYPe Units Us. Pzuameters Desc r ip t ion  

P a s i t i v e  displacement 

Submersible 

Bladder 

4 

2 

Suc t ion  l i f t  

?u:ging 

Purging, sampling 

C e n t r i f u a a l  

P e r i s t a l t i c  

A l l  1 1 

- 
k ?urging 

F ie ld  f i l t r a t i o n ,  purping 

Inorganics  2 

A l l  

Metals 

3 

4 
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the formation water. A foot valve prevents backflow of p u r g e  water 
into t he  well. 

4 .  Peristaltic pumps are routinely used only for in-line field filtration 
of metals samples. Tubing may be medical grade silicone, Tygon, or 
polypropylene flexible tubing. On rare occasions, a small diameter 
shallow well may be purged using this pump. In this case, a Teflon 
tailpipe arrangement would be used, with only the Teflon contacting 
rhe formation water. To prevent backflow of purge water. che tubing 
is withdrawn from the well while the pump is running. 

Below is a listing of bailer materials available for groundwater szmpling. 

6.4.5 Potable Water Sampl ing  

Potable water samples will be collected according to the DER SOP 
Groundwater Sampling Procedures, revised October 28, 1991, and the EPA 
Region IV SOP and QAH, Section b.10.2, revised February 1991. Equipment 
available for potable water sampling is listed under groundwater sampling 
(6.4.4). 

Bailer 
Material 

WC 

Starnless  S t e e l  

1 e f  lon 

Clear WC or ac-cylac 

6 . 4 . 6  Sampling for Soil and Sediment 

Permissible Parameters 

Hetals:  non-metallrc morganlcst  
nu==-ents. demands; b io log i ca l  

A l l  pazmeters  

A 1 1  pazrwccers 

Free j roduct  thickn.as 

Non-permissible 
Parameters 

1 

Soil samples will be collected according to the DER SOPS Soil Sampling 
Procedures, Revised October 28, 1991, and General Sampling Protocols, 
Section III.D, revised Occober 28, 1991. 

Or&anics, v o l a t i l e  o r  
c x ~ r a c t a b l e  

None 

None 

Sediments will be collected according to t h e  DER SOP General Sampling 
Protocols, Section II1.B , revised October 29, 1991 and the EPA Region IV 
SOP and QAH, Section 4 . 8 . 3 . 3 ,  revised February 1991. 

1 
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Below is a list of soil and sediment sampling devices used by Savannah 
Laboratories. 

6.4.7 Sludge Sampling 

rrP. 
Irowal, spoon 

Shove 1 

Corar 

Hand auler 

Ponar grab smp1.r 

Mixing tray 

Domestic waste residual sludges will be collected according to the EPA 
P O T i  Sludge Sampling and Analysis Guidance Docurnenc, revised August 1989. 

Sludges from solid and hazardous waste sites will be collected according 
to the EPA Region IV SOP and QAM, Sections 4 . 1 2 . 3  and 0.12.5, revised 
February 1991. 

ht8rirL 

SS 
T l f L ~ n - ~ ~ l t ~ t d  SS 

Aluminum 
SS 

SS 
PVC pipe 

SS 

SS 

Metal. f o i l - l i n e d  
glass 
?las=:c 

6.4.8 Liquid Hazardous Waste 

Hazardous wastes, drums, and tanks of unknown origins and concentrarions 
are typically not sampled by Savannah Laboratories because the sample 
operations are inherently dangerous to the personnel involved. Drums and 
ranks are occasionally sampled when the primary constituents are known and 
do not present a toxic, fire, or explosion hazard. 

Us. 

sampling 

sunplin& 
samplins 

r .mplin& 
sampling 

a.mpling 

sadtmmnt 
sampling 

homogenizing, 
tompositin& 
horno&enizing 
composi t ine  

If drum tank or pit sampling is undertaken, it is performed according to 
the EPA Region IV SOP and QAM, Sections 4.12.3 and 4 . 1 2 . G ,  Revised 
February 1991. 

PeEnrisaible f a r m a t e x s  

All 

Demands, nutrients 
n e t a l s ,  o r ~ a n l c s  

A1 1 
Xnor&anicr 

A l l  

A l l  

Extractable orsanics 

Inorganlcs 

6.4.9 Biological Specimens and Tissues 

Fish tissues are prepared for analysis according to DER QA Guidance 
Document #90-01, revised August 15, 1990, using properly decontaminated 
stainless steel implements. 

Other biological specimens are obtained and prepared in a manner which 
will preclude contamination from implements or other specimens. 
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6.5 Special Sampling Considerations 

Details of sampling such as compositing, duplicate or split samples, 
filtration, and special procedures for volatiles, oil and grease, and 
microbiological samples will be observed as outlined in the DER SOP 
General Sampling Protocols, Section 1V.A through .E, revised Occober 29, 
1991. 

6.6 Sample Preservation and Holding Times 

Sample preservarion, holding rimes, required sample volumes, and container 
types are listed in Table 6.1 for water samples and Table 6.2 for soil and 
sediment samples. These tables are taken from 40 CFR Part 1 3 6 ,  Table I 1  
for water, and DER QAS Guidance Document # 90-02 for soil. Table 6 . 3  
l i s t s  the approved procedures, presemation, and holding times for water 
for parameters not listed on Table 6.1. 

6.7 Sample Preservation Protocols 

Sample preservacion will be accomplished by option V.A.l of the DER SOP 
General Sampling Prorocols, revised October 29, 1991. The efficacy of the 
preservation w i l l  be checked at the laboratory immediately upon receipt, 
for all preserved samples except volatiles . Necessary adjustments will be 
made and recorded in a laboraeory logbook. The pH of volatiles samples 
will be checked upon analysis, unless t h e  client requests a sacrificial 
vial to be checked upon receipt. 

Special preservation protocols will be followed as ouclined in the DER SOP 
General Sampling Prorocols , Section V. B. 2. a, b, and c , revised October 29, 
1991. 

6.8 Sample Dispatch and Recordkeeping 

Samples will be labeled, packed, and shipped according to the DER SOP 
General Sampling Protocols, Section V . C , revised Occober 29, 1991. 
Examples of a sample label, monitoring well sampling log, and chain-of- 
custody forms are present in Figures 6.1, 6 . 2 ,  and 6.3. 

See Section 7 for sample cuscody procedures. 

6 . 9  Field Reagent and Standard Storage 

All reagents, standards, and solvents used in field activities are stored 
and transported as listed in Table 6.4 and according to the DER SOP 
General Sampling Protocols, Section VI.A, revised October 29. 1991.  
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TABLE 6.1 

REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES FOR WATER SAMPLES 

PARAMETER 
SAMPLE 

 CONTAINER^ 

Bacte r ia l  Tmsh: 

SAMPLE 
PRESERVATI  ON^*^ 

R-ECOMHENDED HOLDING 
TIES' 

Coliform, f e c a l  and t o t a l  

Fatal  streptococci 

250-mL P 

250-mL P 

Cool, 4*C, 0.0082 Ha,S,O,' 

Cool. 4'C. 0.0082 NqS,O,' 

6 hours 

6 hours 
L 

Inorsmic Teats: 

Acidity - 
Alkal ini ty  

llmnonia 

Biochemical oxygen demand 

Bromide 

Biochenical oxygen demand, 
carbonaceous 

Chemical oxy8en demand 

Chloride 

Chlorine, t o t a l  residual  

Color 

Cyanide. t o t a l  and amenable t o  
chlorinat ion 

Fluoride 

Hardness 

Hydrogen ion (pH) 

Q a l d a h l  and organic nitrogen 

Chromium YI 

Mercury' 

Mbtals', except chromitan VI and 
mercury 

Nltratm 

Ni t ra te -n i t r i t e  

N i t r i t e  

Organic carbon 

. 

250-mL P 

250-mt P 

100-mL P 

l-L P 

100-aL P 

1-L P 

1 O O d  P 

100-mL P 

250-mL mbar G 

250-mL P 

1-L P 

100-mL P 

250-mL P 

100-mL P 

250-mL P 

250-EL P 

130-mL G 

250-mL P 

100-mt P 

100-mL P 

l O O - a r L  P 

125-mL Mbar G 

Cool, 4'C 

Cool. L'C 

Cool. 4-C, &SO. t o  pH 4 2 

Cool. 4'C 

None required 

Cool. b'C 

Cool. 4'C. H,SO, to pB < 2 

None required 

None rmquired 

Cool, 4'C 

Cool. 4'C, NaOB t o  pR > 
12. 0.6 8 ascorbic acid 

None required 

BNO, t o  pR < 2. &SO. to pH 
< 2 

None required 

Cool. 4.C. &SO. t o  pa < 2 

Cool. 4'C 

- + 0 @ < 2  

m t o @ < z  

Cool. 4.C 

Cool. 4'C, &SU. t o  pB c 2 

Cool. 4'C 

Cool. 4'C. BC1 or E$O, t o  
P H c 2  

14 days 

14 days 

28 days 

4 8  hours 

28 days 

48 hours 

28 days 

28 days 

Analyze i m e d ~ a t e l y  

48 hours 

14 days* 

28 days 

6 months 

Analyze inmediately 

28 days 

24 houra 

28 days 

6 months 

48 hours 

28 days 

48 hours 

28 days 

- 
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TABLE 6-1 

REQUImD CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES FOR WATER SAMPLES 

RECOMMENDED HOLDING 
PARAMETER  PRESERVATION^* TIHES 

Orthophosphate 

Oxygen, dissolvmd (Probe) 

Winkler 

100-mL P 

G bottlm h top 

G bottlm h top 

* 

Filter hmedirtbly, cool, 
4'C 

None required 

Fix on site and storm in 
dark 

48 hours 

Anslyze iwediatrly 

8 hours 

Phosphorus (elemental) 

Phosphorus, total 

Residue, total 

Residue. filterable (TDS) 

Rmsidue, nonfilterable (TSS) 

Residue, settleable 

Residue. volatile (VSS) 

Silica 

Specific Conductance 

Sulfate 

Sulfide 

.. 
Sulf ite 

Surfactants 

Temperature 

Turhidi ty 

G 

7.50-mL P 

500-mL P 

500-mL P 

500-ml P 

500-d. P 

500-d P 

250-d P 

100-mL P 

100-mL P 

250-mL P 

100-ml P 

1-L P 

100-mL P 

250-mL P 

Cool. b'C 

Cool. 4'C. &SO, to pa < 2 

Cool. 4-C 

Cool. 4'C 

Cool. &'C 

Cool. 4'C 

Cool. 4'C 

Cool. 4'C 

Cool. 4'C 

Cool. 4'C 

Cool. 4'C,  add zinc 
acetate plus sodium 
hydroxide to pK > 9 

None required 

Cool. 4'C 

Hone required 

Cool. 4.C 

.i 

Organic Tests:' 

48 hours 

ZB days 

7 days 

7 days 

7 days 

46. hours 

7 days 

28 days 

28 days 

213 days 

7 days 

Analyze ilmediacely 

48 hours 

Analyze im*dirtaly 

48 hours 

Purgeable haiocarhons 

Pur&eable aromatic hydrocarbons 

Acrolein and acrylonittile 

F'h.nols1' 

4 X 40-mL G. 
T ef lon-Unad 
septum 

4 X 40-mL. G. 
Taf Lon- Linbd 
rmptm 

1-L G. Tmflon- 
Linod septum 

1-L G. TmZlan- 
lined cap 

Cool, 4'C, 0.008% NaS,O,' 
or 0.06Y aacorbic acid' 

Cool. 4.C. 0.0082 Ha,S,03', 
E L  to pEi < 2' or 0.061 
ucorbic acid' 

Cool. 4'C. 0.008X 1a,S,O,*, 
adjust pR to 4-5" or 
0.062 ascorbic acld' 

Cool. 4-c, 0.008Z N+S,O? 

14 days 

14 days 

14 days 

Extraction-7 days 
Analysis-40 deys 
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1. Polyethylene (P) or Glass (G). In cases where more than one inorganic 
parameter with the sample preservative is required, a single sample container of 
sufficient size for all analyses is usually preferred. Such grouping of 
parameters will be indicated when bottles are' provided for client sampling. 

TABLE 6.1 

2. Sample preservation should be performed immediately upon sample collection. 
For composite chemical samples, each aliquor should be preserved at the t i m e  of 
collection. When use of an automated sampler makes it impossible to preseme 
each aliquot, chemical samples  may be preserved by maintaining at 4'G until 

I 

REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES FOR WATER SAMPLES 

PhICAMETER 
SAMPLE 

CONTAINER= 

Benzidin*~~.~' 

Phthalate esters" 

Nitrosaminas".'. 

SAKPLE 
 PRESERVATION^*^ 

I-L G, Taflon- 
lined cap 

1-L G. foflon- 
lined cap 

1-L I ; ,  Teflon- 

RECOMMENDED HOLDING 
TIMES4 

Cool. 4'C. 0.008X Ha,S,O,s 

Cool. 4'C 

Cool, 4'C. store in dark, 

Extraction-7 days" 

Extraction-7 days 
Analysis-60 days 

Extraction-7 days 

Peati~idss~~ 

PCBs 

Nitroaromatics and isophorone" 

Polynuclear aromatic 
hydrocarbons" 

H a l o e t h ~ r ~ ~ ~  

Chloxinated hydrocarbonr" 

TCDD1I 

Total organic halogens 

Total pettoloum hydrocarbons 

Phcnols. total recoverable 

Oil and gr6ase 

lintd cap 

1-L G, Teflon- 
lined cap 

1-L G, Teflon- 
Lined cap 

1-L G, Taflon- 
linmd cap 

1-L G. Teflon- 
Linrd cap 

I-L G, Teflon- 
lined cap 

1-L G, Ieflon- 
linrd cap 

1-L G, Teflon- 
lined cap 

500-mL amber G, 
Teflon-lined cap 

1-L G, Teflon- 
lined cap 

1-I. G 

1-L G 

Radiologicll Testa: 

0.008Z Na,S,O,' 

Cool, 4'C, pB 5-9" 

Cool, 4'C 

COOL. 4*C, 0.008X Na,S,O,' 

Cool, 4 - C ,  0.0082 Ha,S,0,' 
1 V .  8" 

Caol. 4'C, 0.008f Na,S,O,' 

Cool, 4% 

Cool, 4'C, 0 .  OOBX Na,S,O,' 

Cool, 4'C $SO, to pH < 2 

Cool, 4 ' t  RC1 to < 2 

Cool. 4*C, &SO, t o @ <  2 

Cool. 4'C. &SOr to pH < 2 

Alpha, bata and radium p.G 

Analysrs-40 days 

Extraction-7 days 
Analysis-40 days 

Extraction-7 days 
Analysis-40 days 

Extraction-? days 
Analysis-40 days 

Extraction-7 days 
Analysis-hO days 

Extraction-7 days 
Analysis-40 days 

kctraction-7 days 
Analysis-40 days 

Extraction-30 days 
Analysrs-45 days of 
collection 

28 days 

28 days 

28days 

28 days 

KNO, to pH c 2 6 Months 
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cornpositing and sample splitting are completed. 

3 .  When any sample is ro be shipped by common carrier or sent through the United 
States mail, it must comply with the Department of Transportation Hazardous 
Materials Regulations (49 CFR Part 172). The person offering such material for 
transportation is responsible for ensuring such compliance. For the preservation 
requirements, the Office of Hazardous Materials, Materials Transportation Bureau, 
Department of Transportation has determined that the Hazardous Materials 
Regulations do not apply to the following: Hydrochloric Acid (HC1) in water 
solutions at concentrations of O . O U  by weight or less (pH about 1.96 or 
greater); Nitric acid (HN03) in water solutions at concentrations of 0.15% by 
weight or less (pH about 1.62 or greater); Sulfuric acid (H2S0,) in water 
solutions at concentrations of 0.35X by weight or less (pH about 1.15 or 
greater); and Sodium hydroxide (NaOH) in water solutions at concentrations of 
0.080% by weight or less (pH about 12.30 or less). 

4 .  Samples should be analyzed as soon as possible after collection. The times 
listed are the maximum times that samples may be held before analysis and still 
be considered valid. 

5. Sodium thiosulfate or ascorbic acid may be used only if residual chlorine is 
present. The dechlorination agent and hydrochloric acid must not be combined in 
pre-preserved vials. 

6. Maximum holding time is 24 hours when sulfide is present. Optionally, all 
samples may be tested with lead acetate paper before pH adjustments in order to 
determine if sulfide is present. If sulfide is present, it can be removed by the 
addition of cadmium nitrate powder until a negative spot test is obtained. The 
sample is filtered and then NaOH is added to pH 12. 

7. Samples should be filtered immediately on-site before adding preservative for 
dissolved metals. 

8. Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific 
compounds. 

9. Sample receiving no pH adjustments must be analyzed within s'even days of 
sampling. 

10. The pH adjustment is not required if acrolein will not be measured. Samples 
for acrolein receiving no pH adjustment must be analyzed within three days of 
sampling. 

11. When the extractable analytes of concern fall within a single chemical 
category, the specified preservative and maximum holding times should be observed 
for optimum safeguard of sample integrity. When the analytes of concern fall 
within two or more chemical categories, the sample may be preserved by cooling 
to 4"C, reducing residual chlorine with 0.008% sodium thiosulfate, storing in the 
dark, and adjusting the pH to 6-9; samples preserved in this manner may be held 
for seven days before extraction and for forty days after extraction. Exceptions 
to this optional preservation and holding time procedure are noted in Footnote 
5 (re: the requirement for thiosulfate reduction of residual chlorine), and 
Footnotes 12 and 13 (re: the analysis of benzidine). 
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12.  I f  1,2-diphenylhydrazine i s  l i k e l y  t o  be present ,  adjust the pH o f  the 
sample t o  4 . 0  f 0 . 2  t o  prevent rearrangement t o  benzidine .  

1 3 .  Extracts may be s tored up t o  seven days before  a n a l y s i s  i f  storage i s  
conducted under an inert (oxidant- free)  atmosphere. 

14. For the analysis of diphenylnitrosamine, add 0.0081: Na2S203 and adjust  pH 
t o  7-10 wi th in  24 hours of sampling. 

15. The pH adjustment may be performed upon r e c e i p t  at the laboratory and may 
be omitted if the samples are extracted within  72  hours of  c o l l e c t i o n .  For t h e  
analysis o f  a ldr in ,  add 0.008% Na2S203. 
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TABLE 6 . 2  

REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, 
AND HOLDING TIMES FOR SOIL OR SEDIMENT SAMPLES 

PARAMETER SAMPLE CONTAINER S AlIPLE RECOHHENDED 
PRESERVATION HOLDING TIMES 

500- IL ? Cool to &*C 14 days 

Oil & &raasa. Total petzaleum 500-mL G Cool t o  4'C 28 days 
hydrocarbons 

Nutrrents/TCC 5 0 0 - d  P Cool to 4.C 28 days 

500-mi. ? None requrrmd 6 months 
(except Me~cury)  

Semlvolatrle organxcs, 500-CLL G with Teflon- Dark, cool to 1'C Extraction-ll days 
pmstrcidas, e t c .  lined l ~ d  AnaLysls-within 40 days 

oi extraction 

Volat~le organrcs 125-ZL &doer G wlth Dark. coal to t'C 16 days 
Teflon-lined l ~ d  

5 0 0 - d  ? Cool t o  4'C 
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FIGURE 6.1 

I 4 
SAVANNAH LABORATORIES 

Ctient 

Sample ID 

Dale By 
Tallahassac. FL Tamoa. R 
'QW) 878-3994 It131 ads-7427 
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FIGURE 6 . 2  

MONITORING WELL SAMPLING LOG 

CLI ENT/FACIUTY: 

WELL ID; 

WELL LOCKED: - YES - NO BAILER PRESENT: - YES - NO 

* WATER LEVEL: (0.01 f t )  WELL DEPTH: CfQ 

WATER WACUATION: (liters) YIELD: u-0 

FLOATERS: - YES - NO - 0 S I N K E R S :  - YES -- NO 

-1 

pH: (units) CALIBRATED / Datsfirne) 

"* SC: ~urnhos/m) CALIBRATED: (~atamrne) 

TEMP: CALIBRATED: (Datemrne) 

BOlTLES LABELED: - YES - NO 

SAM PLlNG COMPLETED: I (Date/Time) 

BAILER RETURNED &WELL LOCKED: Y E S  - NO 

CUSTODY FORM COMPLETED: - YES - NO 

SAMPLES tCED: - YES - NO 

COOLERS SEALED: - YES - NO SEAL NO: 

CARRIER: DATETTI ME: - 

COLLECTOR: DATETTIM E: 
Signature 

NOTES: 

* Fisher Electronic WL Meter ** 
Coming Checkmate 90 
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TABLE 6.4 

FIELD REAGENT STORAGE AND TRANSPORT 

CHEMICAL 

N i t r i c  Acid 

~ y d r o c h l o r i c  
ac id  

S u l f u r i c  ac id  

Sodium 
hydroxide 

Zinc a c e t a t e  
so lu t ion  

EDTA So lu t ion  

Isopropanol 

pH and 
conducr ivi ty  
s tandards  

HETHOD OF STORAGE 

Stored i n  o r i g i n a l  conta iner  o r  
dedicated r e p i p e t  d i spense r  i n  
vented ac id  s t o r a g e  cabinet ;  
segregated from o t h e r  ac ids .  

See h o v e  

See above 

D r y  f l ake  o r  p e l l e t  form s t o r e d  i n  
o r i g i n a l  con ta ine r  i n  reagent  
cabinet .  s o l u t i o n s  s to red  i n  
sepa ra t e  cabanet.  

S tored i n  dedicated r ep ipe t  
d ispenser  i n  rea6ent  s to rage  
cabinet .  

S tored i n  dmdicrred repipmt 
dispenser  i n  r eagen t  s to raae  
cab ine t .  

Stored i n  o r i g i n a l  con ta ine r  i n  
vented solvent storage cabinet  i n  
v o l a t i l e  anal*;sis/eustody a rea .  

Stored i n  reagent  s to rage  cabinet  
i n  a i r  conditioned l abora to ry .  

METHOD OF TUNSPORT 

T r m s f e r r e d  t o  d e d i c r t e d  reagent  b o t t l e  o r  
r e p i p a t  d i spense r ;  t r anspor t ed  i n  divided 
box conLaining only ac ids  (each ac id  i n  
s e p a r a t e  compartmeat). 

See above 

See above 

Dry forms t r anspor t ed  i n  original o r  
dedicated t r a n s f e r  con ta ine r .  Solut ions  
t r a n s f e r r e d  t o  ded ica t ed  p l a s t i c  conrarnrr  
and t r anspor t ed  segregated from ac ids .  

I r anspor t ed  i n  campartmentalized box i n  
capped r e p i p e t  d i spense r .  

Transported i n  compartmentalized box i n  
capped r e p i p e t  d i spense r .  

Transported i n  b o t t l e  j acke t  i n  orrg-nal  
con ta ine r .  

Transported i n  dedicated p l a s t i c  
con ta ine r s .  
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6.10 Field Waste Disposal 

Field-generated wastes will be handled according to the DER SOP General 
Sampling Protocols, Section VI. B. Wastes transported back to the 
laboratory for disposal will be handled in accordance with section 8.4 of 
this document. 

6.11 Analyte-Free Water 

Analyte-free water used in cleaning and field QC samples is defined as 
water from any source which exhibits no interferences or analyces of 
interest above the applicable reporting limits. 

Analyte-free water may be obtained from the following sources, but is not 
limited to these sources. 

Laboratory deionized: most inorganics 

Laboratory deionized with Milli-Q-type polishing: all analytes 

Laboratory deionized with 0.2 micron polishing filler: microbiology 

Private well water: any analysis for which acceptability is 
demons Crated 

Purchased deionized: any analysis for which acceptability is 
demonstrated 

Purchased organic-free: VOCs, extractable organics, and any analysis 
for which acceptability is demonstrated 

Analyte-free water will be used as the final rinse in field or lab 
cleaning procedures, and for trip blanks, field blanks, equipment blanks, 
and laborarory blanks. 

Documentation of analyte-free water sources is maintained via results of 
trip blanks, equipment blanks, laboratory blanks, control blanks, and 
container blanks. 
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FLORIDA OEPARTMENT OF ENVIRONMENTAL REGULATION 
Quality Assurance Section 

STANDARD OPERATING PROCEDURES T O  BE USED AND INCORPORATED 
BY REFERENCE IN THE 

COMPREHENSIVE QA PLAN 

Name of Organization: ' 

, Savannah Laboratories & Environmental Serv ices ,  Inc. 
Address : 5102 LaRoche Avenue 

Savannah, GA- 31404 

Comorehensive QA Plan Number: 890142G 

Check the specific protocols' t h a t  your organization will be using w h i l e  csi  l :::ing 
environmental samples. Note: check only documents and protocols as listed in the " D E x  
Qua1 i ty Assurance Interim Standard Operating Procedures" dated October 29, 1CQ' ._., for which 

. -  your organization has current equipment capabilities. 

SAMPLING PROTOCOLS 
X Genera! Sampling - X Soil - 
X ~astewatei . - X Sediment - x Surface W a t z r  - - x Domestic w a s t e  Sludges x Potable Wat2r - - x Sludges - Solid and Hazardous l d ~ s t s  
X Groundwater - - x Liquid Hazardous Wastes x Fish Tissue - 
CALIBRATIONS 

X pH - - x Dissolved Oxygen x Speci ii c Conduc:;nc2 - - OVA$ 
x Temperature - _x_ Residual Chlorine x Automatic WW Samplers ' - 
DECONTAMINATION AND CLEANING PROTOCOLS 

x Container Cleaning protocols 
X Sampling E q u l p m ~ n t  (includes teflon, stainless steel and other construction 

materi a1 s) 
x Lanyards and Well Soundzrs or Tapes used to Measure Groundwater L ~ v e l  - x Wastewater automatic samplers - x Teflon Tubing - 
x Nan-teflon tub ing - x Heavily contaminzted equipment - x Field Meters, Flow.Meters and Other Field Instruments - 

Augers; soil boring and drilling rigs (a used for collecting s;nples) 
Pumps used only for purging 

_x_ Pumps used for purging and.sampling 
11. Field filtration equipment~?\. . 

. Analyte-free water contai ners 
PRESERVATION, HOLDING TIMES AND CONTAINERS T Y P E S  
1 Aqueous samples - 40 CFR  Part 136, Table 11. 

Aqueous samples - 17-160.700, F.A.C., Table'4 
1~ Solid samples - 17-160.700, F.A.C., Table 5 
QUALITY CONTROL REQUIREMENTS AND PROTOCOLS 
- Minimum Field quality control requirements . - QA Targets f o r  Field Protocols 



Section 6 
Revision 0 

STATEHENT OF INTENT TO COMPLY WITH THE 
Date: 09 /92  

STANDARD OPERATING PROCEDURES MANUALS '*ge 2B of 

Before me, :he undersianed authority, personally appeared 
Janette D. Long (name) Vice-president (title) 

Savannah Laboratories (organ~zation), and Alan C. 8ailey 
{nzme) Qua1 i t v  Assurance Manaaer (ti tl e )  Savannah Laboratories 
(org~nization), who w e n  w o r n  ana said that they have obtained copies of ;I1 d ~ c u m e n : ~  
periinent to ;he protocols that they have identified on the opposite side o f  this . 
statement and that ihesz documents shall be incorporated by reference into the 
Comprehensive Qua1 i ty Assurznce Plan attached hereto or identified herein. They fur:>.? 
state that t h e  or~anizrtion of which they are officials or officers as id~ntified her3jn 
has the equipment and czpzbility to perform the protocols specified by these docurnen:s 
and will require tnrt szid protocols shall be followed when performing i h ~  s p e c i f i e d  
activity. They s t ~ i z  thz: they understand that final approval of t h e  Cceor~bensive 
Qua1 i ty Assurznc: P1;n zttzcbed hcrcto or identified herein is conting~ci upon s z t i  sf:,; 
the Department's rzviev r~qtiiren~nts in a l l  other sactions of the Plan. 

They further st;;: t h ~ i  ;he inforxiion, statements, i r c t s  and re?r?sant;t;czs g i v e n  ;c: 
made above 2r9 i r ~ ~  2nd C ~ T Y ~ C ~  to the best of their knowledge and b ~ l i c f ,  2nd t h z t  ihs:, 
2r2 aware t h ~ t  zny ~ i s r z ~ r ~ s ~ n t ~ i i o n s  or falsificztions constitute :rcucis f a r  r~j2c:ic; 
of approval o f  :nr C o z c r z h o n s i v ?  QA Plan attached hereto or i d ~ n t i f i ~ i  h e r g i n ,  zna 
further consti t u t ?  vio1;;ions of Stction 117.03(2) ,  F . S . ,  which provicis ;;T;; "[cjny 
person making a i z l s z  02th before a notary public s h a l l  be guilty of p s r j c r y  and s h z l l  k~ 
subject to psnzi tics, forfti t u r ~ s ,  and disabilities that are prescribed by 1 ; ~  in cis: O C  
perjury under C h c p t f r  873." 

9- 10-92 d&-o,+' 
7 

OAT E 
4 

(print nzme Janette D. Long 1 

(Title: Vi ce-President 1 

(0rg;nizat ion Savannah Laboratories 1 

(print name Alan C. Bailey , 1 

(Organization Savannah Laboratories 1 

Witness my hznd znd officizl s z z l  ;; Savannah Laboratories 

;his Tenth day of September p 

19 92 - Nc. .  L., .. .'---. - -...I. Ga. 

My commission expins: MY c s ~ l t i U  t ~ l u  ~ u y  1 ~ 1 %  

* 

Sheila Bryant Hoffman 

(NAME OF NOTARY PUBLIC TYPED, PRINTEO OR STAMPED) 
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7 . 0  SAMPU CUSTODY 

7.1 Sample Custody Ob j ecrives 

The primary objective of sample custody is to provide accurate, verified, 
and traceable records of sample possession and handling from sample 
container shipment through laboratory receipt and sample disposition. 

Evidence of documentation of sample collection, shipment, laboratory 
receipt and custody is accomplished utilizing a chain-of-custody record 
(Figure 7.1). A sample is considered in custody if it is: 

- in actual possession of the sampler or transferee 
- in view after being in physical possession of the sampler or 

transferee 
sealed so that sample integrity will be maintained while in 
possession of the sampler or transferee 
in a secured area, restricted to authorized personnel. 

7.1.1 Custody Record Maintenance 

Field and laboratory records are maintained in a secure area. All field 
and laboratory data are recorded in bound notebooks and entries are made 
in waterproof ink. Field and laboratory data entry errors are deleted 
with a one-line strike through the error. The correction is initialed and 
dated by the sapling or analytical staff member making the change. Field 
and laboratory information is documented on prepared forms. All forms for 
recording field and laboratory data include spaces for date and initials 
which must be completed by the data recorder. Field and laboratory 
documentation not recorded on prepared forms is also dated and initialed. 

7.2 Sample and Legal Custody Procedures 

All samples requiring sample or special legal custody procedures are 
received by the laboratory custodian under a chain-of-custody procedure. 
Legal custody is a special type of sample custody in which all events 
associated with a specific sample are documented in writing. 

7 . 3  Laboratory and Field Custody Procedures 

The following procedures apply to the custody activity observed by 
Savannah Laboratories during sample or legal custody procedures. 

7.3.1 Selection and Preparation of Sample Containers Supplied to a Client 
or Sampling Team 

Sample containers provided by SL are constructed from EPA designated 
materials, contain EPA prescribed preservatives and are affixed w i t h  an SL 
identification label (Figure 7.2). In order to monitor container 
temperature, a 100-mL plastic container labeled "Sample Container 
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FIGURE 7 . 2  
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Temperature-Lab Use Only" is prafilled with tap water and supplied with 
each sample shipment to monitor sample temperature upon receipt. 

Projects which require sample containers to be screened for contaminating 
properties prior to shipmenc and certified "contaminant-free" can be 
provided upon the client's request and expense. Containers will be 
provided with a unique batch assignment number to permit traceability. A 
sample container preparation logbook (Figure 7.3) is maintained by custody 
personnel in the event this level of service is requested. All standard 
custody procedures are maintained for precleaned sample containers. 

7 . 3 . 2  Chain of Custody Documentation, Traceability, and Sample Integrity 

Formal chain-of-custody procedures are initiated by a custody dispatch 
technician who is responsible for organization and relinquishment of 
sample containers to the client or field personnel. 

All field information must be properly recorded on the chain-of-custody 
form. Proper completion of the form is the responsibility of the field 
sampling manager and is required prior to relinquishment of the samples. 
If the site address is different from the client address, the site address 
is recorded in the "Project Name" space on the chain-of-custody form, or 
on the right hand side of the form if additional space is required. The 
sample identities assigned in the field are recorded in the "Sample 
Identification" column. Common carriers may identify themselves by 
signing the "Relinquished By" space on the chain-of-custody form. 

For samples transported from the field to the laboratory by common 
carrier, chain of custody is maintained. Completed custody forms must 
accompany each sealed cooler, and are placed in a plastic bag and taped to 
the inside lid of the cooler. Coolers are sealed in the field with the SL 
Custody Seal (Figure 7.4) or custody tape by the field sampling team to 
ensure that tampering will be immediately evident. A unique 
identification number is recorded on the seal and accompanying chain-of- 
custody form with waterproof ink. A copy of each airbill package tracking 
form associated with a shipment of samples is maintained in the 
appropriate client files. 

The sample receipt custodian is responsible for the inspection of shipping 
containers upon laboratory receipt for overall integrity and to ensure 
that the contents have not been altered or tampered with during transit. 
If tampering is apparent, the sample receipt custodian immediately 
contacts the assigned project manager. The sample manager is also 
notified of the incident and is responsible for client notification. A 
sample custody excursion form (Figure 7.5) is filed by the sample manager, 
and any corrective action required by the client is documented on the 
accompanying project chain-of-custody form which is dated and signed by 
the sample or project manager. 
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FIGURE 7.4 
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If shipping containers arrive intact, they are immediately opened by the 
sample receipt custodian in the receiving area, and the chain-of-custody 
form and temperature container removed for inspection. Container 
temperature upon receipt is documented in a bound sample registry (Figure 
7 . 6 ) ,  or if requested by the client, documented on the chain-of-custody 
form. 

7.3.3 Field Custody 

When sample collection is performed by SL, Savannah Laboratories' field 
sampling manager is responsible for ensuring that chain-of-custody 
procedures for all sampling events are properly documented. The custody 
forms and login procedures follow the protocol outlined in Section 7 . 3 .  

Prior to field sampling, it is preferable to place waterproof sample 
labels on each sample container and complete each sample label with as 
much information as possible in waterproof ink. Field sampling technicians 
are responsible for ensuring that labels are completely filled out upon 
sampling. Each sample is identified in the field by a unique alphanumeric 
designation on the label. 

All information included on each container label must be included on all 
field-generated records including: permanent field notebook, individual 
well log, groundwater elevation form, and chain-of-custody form. This 
field documentation demonstrates traceability of the containers and 
samples and links all ancillary records to specific sampling events. 

Each sample is packed to ensure against leakage or breakage and to 
maintain individual sample integrity. All glass containers are secured 
individually with bubble wrap. Each set of sample containers with the 
same sample identity is placed together in plastic bags and sealed. When 
more than one set of sample containers (different sample identities) are 
placed in the sample cooler, each set must be sealed in a separate plastic 
bag. All VOA sample vials are wrapped twice in bubble wrap and each set 
is sealed in a separate plastic bag. Sufficient ice is placed in sealed 
plastic bags to maintain the sample at 4. C until sample receipt by the 
laboratory. Additional information regarding sampling can be found in 
Section 6.0. 

Ten percent of samples collected by the SL field sampling ream will 
consist of quality control samples for pH, specific conductivity, 
temperature, or other client specified parameters per site to satisfy DQO 
project requirements. 

When applicable to the site, the following information is documented by 
the field technicians in the bound field notebook. This field documenta- 
tion is reviewed, approved and initialed by the field sampling manager 
prior to client submission. 
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Site location 
Date/time of sampling 
Sample identification (including specific Location) 
Sample sequence number 
Site conditions 
Weather conditions 
Purging equipment used 
Description of QC samples collected 
Names of personnel/visitors 
Sampling equipment used 
Field analysis data 
Field decontamination techniques 
Well casing composition and diameter 
Drillingfioring method 
Drilling well type/name 
Water table and well depth 
Purge volume calculations 
Volume of water purged 
Date/time of purging 
Analytical data to monitor stabilization of well 
Use of fuel powered units 
Plumbing/tap material construction 
Purging flow rate 
Purging time 
Flow rate at sample collection 
Depth samples taken 
Eeginning/ending time for composite sampling 
Depth soil samples taken 
Soil sampling technique used 
Type/description of drums 
Phases sampled in drums 

More complete information is provided regarding sampling procedures and 
documentation in Section 6. 

7.3.4 Sample Documentation, Identification, and Login 

A seven-character project code is assigned by division and sequentially in 
order of sample receipt, recorded on the chain-of-custody form and each 
sample container submitted with the project and recorded in the bound 
Sample Registry. Proper and complete sample documentation must be 
provided on the chain-of-custody form in order to log samples into the 
sample registry. The sample registry includes a l l  information necessary 
to maintain chain of custody including laboratory ID, client (field) ID, 
and initials of the sample receipt custodian. Ancillary information such 
as sample collection date and requested analyses is transferred directly 
from the chain-of-custody form into the LIMS, and appears on the client 
acknowledgement for each proj ect . 

Once the chain of custody is verified, the project identified by this 
unique number is logged inro the computerized LIMS (Figure 5.1) to 
disburse the desired work order request to the laboratory. The sample 
receipt custodian checks each sample against the chain-of-custody form for 
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discrepancies between information on the sample label and information 
provided on the chain-of-custody form. The sample receipt custodian also 
inspects all samples for leakage or obvious seal tampering (if provided). 
All samples are unpacked in a well-ventilated sample receipt area. 
Personal respirators are provided to each sample receipt staff member for 
use with any hazardous samples. Samples received in plastic containers 
which appear to be accumulating or evolving gas are treated cautiously 
because they may contain toxic fumes or be of an explosive nature, 

A space labeled "custody intact" provided on the chain-of -custody fonn is 
used to describe the sample condition upon receipt. A "Y" indicates no 
custody problem was identified and a "Nu indicates samples or container 
integrity was compromised and client notification and corrective action is 
required. 

Discrepancies noted from the custody staff are transmitted to the project 
and sample manager and are resolved with the client prior to laboratory 
work assignment. The project manager or the sample manager attempt to 
resolve custody discrepancies expeditiously to avoid holding time 
compromises. After a decision concerning a sample has been made, the 
project manager or sample manager makes an initialed note on the original 
custody form which states person notified, time, date, and resolution, if 
applicable. 

7 . 3 . 5  Sample Preservation 

After addition of the project sequential identification number, the 
samples axe dispersed to the appropriate laboratory section sample storage 
areas. Color-code dots and unique sample bottle types correspond to 
specific analysis and are stored at designated sample storage areas 
throughout the laboratory sections. Bound sample storage temperature logs 
are maintained for all sample storage refrigerators to assure proper 
temperature maintenance throughout the analytical process. 

The color code scheme for the various preservatives used in SL's sample 
containers is in the Sample Container Request Form which is submitted by 
a client requesting sample containers. This two-sided form is shown in 
Figures 7.7 and 7.8. 

All sample containers used by the SL field sampling team contain 
premeasured portions of preservatives. Additional preservatives are 
obtained prior to each sampling event from parent stocks maintained by the 
shipping department. Documentation is kept for all additional 
preservatives used in the field. The effectiveness of pH adjustment by 
addition of acid or base to the samples is checked after sampling by 
pouring a small amount of the preserved samples into a small specimen cup 
and testing with narrow range pH paper. Because of the risk of 
compromising sample integrity, VOA samples cannot be checked in the field. 



FIGURE 7.7 

SAMPLE CONTAINER REQUEST FORM 

S e c t i o n  7 
Revision 0 
Dace: 9 / 9 2  
Page 12 o f  1 9  

Lab Pack Shipping Address 

Phone No: 

Date of Shipment: Method of Shipment: 

Account No: Proiect: 

PRESERVATION COLOR CODE KEY 

RED P CAUTION! STRONG OXID[fEU! CONTAINS NM3IC ACID. Avoid skin and eye contacL if contact is 
made. FLUSH lMMEDMTELY ~41th water. 

GREEN (9 CAUTION1 CONTAINS SULFURIC ACID. Avoid skin and eye contact 1 contact is made, FLUSH 
IMMEDIATELY wiUl waer. 

BLUE ca) CAUTlONI STRONG CAUSTlCl CONTAlNS SODIUM HYDROXIDE. Avoid skin and eye contact. 
If contact is made, FLUSH lMMED1ATEL.Y WUI wa&er. 

PURPLE e) No preservative added. 
ORANGE (0) No presetva!iue added. 
TAN O Contains Zinc Acetate. Avoid skin and eye contad. If contact is made. FLUSH IMMEDIATELY wilh water. 
YEUOW M Contains Sodium Thiosulfale. SteriPzed container. 
LT. BLUE (LB) CACmONl CONTAlNS HYDROCHLORlC ACID. Avoid skin and eye contact. If contact is made 

RUSH IMMEDIATELY with water. 
DO NOT inhale va ors that may be caused from a chemical reaction between the preservative and sample. Collect sample 
in a we11-vmti1ae8ues or use appropriate breathin ~ p ~ a r a t ~  N M R  RNSE sample c o n t i n e n  1 skin a n t a b  rilh 
pre te~at ives  occurs, always wash hands IMMEDI~ELY. 
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D O  NOT P R E - N N S E C O ~ A I ~ E N  f h t s e  containers ha= been spcci~fiy p ~ p r e d  for specific anotysa (See Presen-ati\% Color Code Kt?). 
Fill container to Gvithin 1' of capacity unicss a thewise  indicated. mp tightly. hbc! and ice. Some rrquetts  require multiple containers to pefionll 
all awlyes .  (See Sample R u l u u t  Form on tcvcrsc side.) 

LITER PLASTIC 
Purple d m :  
Blue dm: 
Red nlm: 
Purpk wlm- 
(Xonaqueous) 

LITER CLASS 
Purple d m :  
O n n g e  nlm 
Green nlni: 
Purple wlm: 

(Nonaqucous) 

500 PLASTIC 
PurpIc d m :  
Red m/m: 
Purple wlm: 
(Nonaqucour) 

500 hIL GWSS FVnFE 
LI. Blue w/m: 
Green wtm: 
Grten  n/m (amber): 
Purple wlm: 

(Nonaqueour) 

250 hIL PLASTIC 
Purple ntlrn: 
Red mlm: 
Green mlm: 
Tan mlm; 

250 ML NXLGENE 

Physical Pmpcnics. .Miuclhneous Genenl  (BOD) 
Cyanide 
Radiological (Rad 2 6 ,  b d  228. alpha and beta) 
hlelalr and ,\tixtlhneous Inownics.  Gtnenl .  Physical Properties 

L ~ n c t t b l e  Organics (DNAs. Pcsticided'CBs. MBAS. Herbicides) 
DiosinfDibenzolunns 
Total Rcccnenble Phenolics 
All O w n i n  (excluding Volatiles), Inopnics .  Physics1 Properties. Gcncnl  

Phpical Propenies. ~lisccllaneous Cenenl  
bletals with Lltrcury 
I n o r p i a .  Ph)rzic~I P m p e n i u  

Perroleum Hydrocarbons 
Oil and Grejsc 
TOX. Fit1 10 capacity. 
All O r p n i a  (escludino, Volatiler). Inorpnics. Physicat Propcnies. G c n e n l  

P h > s k l  PrOpcrIic~. Inorganics (nutrients). Hcl~vatenr Chronrium 
Metals without Xlercury 
Sitrogcn scrics. Plrosphorus 
Sullidc 

Bac:eriologiml (Colifonn. Standard Pliatc Cou~rl)  Slcrile container - d o  not touch rap or containc: 
inrerior.'Rcmme buret  strainer and flush line prior to sample collection. 

115 hlL AMBER G WSS 'vYfTFE 
Green d m :  T OC. Fill to npacity. 
Purple m/m: Vot3rilcs. fill to capacity - no headspace. 
(Konaqucous) 

100 hlL PLiiSTlC 
Purple mlnr: P h p i n l  Properties. Inoqanics (single pan~ncrer )  
Grcen mfm: Sulrients. COD (single p n r i r e ~ e r )  

100 blL GWSS 
Purple wlm: Organics. Inorgsnia. Physical Properties. G c ~ l c n l  (single p a n m e ~ e r )  

(nonaqucous): 

40 hIL GLASS VIAL F V m E  
Lt. Blue nlm: Voia tiles (Aronul its and/or ftalogenatcd constif uenu). Fill vials until slightly ovemoving with 

minimum acnlion. Pbcc x p l a  WIT= liner facing wniple and seal with SO hc~dspatc.  
Purple d m :  EDB Volatile klalocarbons. E l l  as ~ f e r c n c e d  above. 
Y c l l w  nlm: Trihalomcthanrr (IXM). Fill as refcmnccd above. 

. - 

Container Closure Key (dm = narrow mouth, mlm = medium mouth, \vim = widemouth) 
CONTAINER SHiPPING INSTKUCnONS 

After sample mllcction, p l c v e  check all custody forms and S m p l c  m a i n e r r  far d h p n c i e s .  Sign the ~ l o d y  lorn and s w l  in the enclosed 
p l u k  bag. To awid mnminer I e a h p  during transit, additional plastic bags ha\= been included in the shipmen1 to contain ice lor sample 
prcrcm~ion. PI- place thcw ice hap between thc samples and secure the lab pack for shipment. Return h b  p c k s  to  Savannah bbaratorics 
& Envimnmen~al  Sc-. Inc., 5101 LaRoche Avcnuc. b m n n r h .  GA 31434. If pu h a w  any q u a t i o m  colrtcmine mnraincn ship@ or 
acccprable field wbstirution, p icue  contact your pmjce: m a n a p r o r u m p l e  roordinrtor b r  a S k t a n r t  at (312) 3%-=or FIU< (911) 351416.S. 

Thank you for your patronage. 
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All samples received by Savannah Laboratories are checked for proper pH 
adjustment by the appropriate preparation or analytical department as soon 
after receipt as possible. The pH of each sample is checked, documented, 
and adjusted, if necessary. To avoid compromising sample integrity, 
volatile samples are checked for proper pH adjustment only at the time of 
analysis. The pH of volatile samples is not adjusted. 

7.3.6 Sample Security, Accessibility, Distribution, and Tracking 

Only authorized personnel are permitted within the laboratory areas where 
sample access is possible. Sample storage areas are designed to segregate 
volatile and nonvolatile samples. Standards and extracts are also 
departmentally controlled and stored in segregated facilities. 

The ser of analyses required for a group of samples is project-dependent. 
After sample login and verification, samples are relinquished from the 
receiving area to the appropriate sample preparation area. Those samples 
not requiring preparation are relinquished immediately to the sample 
analysis storage area. Using LIMS-generated sampfe preparation worksheets 
for guidance, samples are extracted, digested, or distilled as 
appropriate. An example sample preparation log (Cyanide Distillation Log) 
is shown in Figure 7.9. The extracts, digestates, or distillates are then 
transferred and relinquished to the appropriate analysis section, where 
analysis is performed, An example analysis log (Cyanide Analysis) is 
shown in Figure 7.10. 

For projects where in-laboratory custody records are required by the 
client, the SL project manager should inform the custodian and sample 
manager to coordinate custody activities prior to sample receipt. For 
those samples, department-specific in-laboratory sample tracking forms are 
executed by department staff. An example of a form of this type 
(Semivolatile Extract Custody Log) is shown in Figure 7.11. Samples and 
sample preparations are stored in a secure (locked) sampfe storage area. 
When samples or sample preparations are removed from or returned to 
designated storage areas, the form is signed and dated by the analyst. 

Sample holding times are tracked via the LIMS. Sample collection dates 
are routinely entered into the LIMS with all sample logins. This 
information allows holding times specific to each departmental analysis to 
be tracked by department managers, supervisors, chemiscs, and analysts 
through the use of daily status sheets, reference sheets, and preparation 
worksheets. Date analyzed is recorded via instrument outputs or analysis 
forms when applicable as an integral part of the raw data. Upon the 
analysis of each parameter, the date of analysis is entered into the LIMS 
and can be compared to the date sampled to validate that holding times 
have not been compromised. 
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CYANIDE DISTILLATION LOG 

Method CLP 

Spike Level Date 
Date Stock CN Prepped Analyst 
Check Standard Batch 

Final Volume 

+/ 

* 

SL Log # 
Blank 

ERA 

Sample Description Wet Weight 
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FIGURE 7.10 

CYANIDE AWALYSIS LOG 

Method CLP 

STANDARD CURVE 

QC Check True Value 
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7.3.7 Sample Disposition 

After analysis completion, custody of unused sample porrions. extracts, or 
digests is relinquished eo the central secured storage area. Unless a 
client requests the project manager to save unused samples, digests, or 
extracts, disposal from the central storage occurs as soon as holding 
times have expired or three weeks after results submission. 

Requests for extended sample, digest or extract storage must be provided 
by the client to the SL project manager in writing (or contract form) 
prior to sample receipt and extended storage will usually resul: in 
additional fees to be negotiated by the SL project manager prior to sample 
receipt. SL is not responsible for evaporation or other deterioration of 
samples, extracts, or digests during extended storage periods. 

Prior to report submission, the project manager reviews all analytical 
results, and if the results reveal that a sample is hazardous per 40 CFR 
Part 261 characteristics or contains 50 ppm or greater PCBs; or if client- 
supplied information (chain-of-custody forms, etc.) states that the sample 
is hazardous; or if client's instructions or a conrract requires all 
samples be treated as hazardous waste, the project manager will arrange 
for samples to be returned to the client or disposed of per client's 
instructions at the client's expense. Tracking and disposal of hazardous 
samples is accomplished and documented via the LIMS system. 

7.3.8 Interdivisional Custody 

The laboratory director at each location monitors the sample load and 
turnaround time through LIMS-generated reports. If it appears that 
analysis demand will exceed capacity, or if instrument failure occurs , 
samples may be transferred (provided client contracts or arrangements, 
project QA plans or certification limitations do not prohibit sample 
transfer) to another SL division to ensure that holding times and 
turnaround commitments are met. 

If samples are transferred to another division laboratory, full custody is 
maintained. Special determination codes specific to each laboratory 
location are entered into the LINS to enable the project manager and 
laboratory director to track sample progress and maintain chain of 
custody. Copies of the original chain-of-custody form (executed for 
interdivisional sample submittal), computerized LIMS work order 
acknowledgements, and extract or digest preparation logs pertinent to the 
project order accompany the samples or preparations. This material 
includes dates of sample preparation and requested analyses. Upon sample 
receipt at the other division laboratory, standard custody procedures are 
followed. 

7.4 Electronic Data Records 

By careful assignment of user passwords and file access/lock codes, 
Savannah Laboratories maintains a high level of data security for the 
LIMS. Thus, only authorized SL personnel can access client files to view 
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data. In addition, data entry and editing is restricted to highly trained 
data management personnel. 

If requested, data can be electronically transferred to the client via 
modem. To insure data integrity, the specific client's data are first 
downloaded to an off-line PC and then electronically transferred to the 
client. Access to the PC via modem is controlled by assignment of a 
confidential password to the client. 

Signed hard copies of reports and not electronic or diskette deliverables 
are the official report and are always submitted to clients who request 
electronic data transfer, which allows verification of downloaded 
information. SL is not responsible for electronic transfer or diskette 
errors and maintains that it is the client's responsibility to check all 
electronic or diskette data against the hard copy. A download informarion 
file is maintained by the LIMS manager. 

Internal documentation is maintained by the LIMS manager for all LIMS 
programs. This documentation includes descriptions of any program 
additions, deletions, or modifications, the date of revision, and the 
initials of the responsible programmer. To verify proper program 
functioning of the hardware and software , a simulation account is 
maintained. When hardware/software modifications are made, this account 
uses actual data to model an accounc in order to verify the modifications 
are functioning as anticipated. Antivirus sofcware serves the LIMS as a 
protective measure. 

At present, laboratory instrumentation is not interfaced directly to the 
LIMS and thus, no instrument-LIMS data transfer step requires 
verification. All instrument data is verified by chemists or analysts as 
described in Section 12.5.2. 

Entry of data into the LIES from chemists' worksheets is performed three 
times weekly by data entry technicians. Immediately following data entry, 
approval sheets are printed with the entered data as it appears in the 
LIMS. Assistant project managers compare all data on the approval sheets, 
versus the chemists' worksheets for data transcripcion errors. 

7 . 5  Verification of Hard Copy Records 

Forms that are routinely printed for verification and signatures include 
data worksheets, data approval forms, and final reports. Hard copies of 
final reports, field data, chain of custody forms, and any ancillary 
documentarion pertinent to the project will be stored in a secured storage 
area and placed in files alphabetically by client and chronologically 
within each client folder. 
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8.0 ANALYTICAL PROCEDURES 

The ult imate r e spons ib i l i t y  f o r  ana ly t i ca l  method selection lies with the 
c l i e n t  o r  regulatory agencies. Whenever poss ible ,  laboratory  and f i e l d  
analysis  of a l l  samples a r e  conducted by EPA-approved methodology. When 
EPA approved methods do not  e x i s t  o r  p ro jec t  protocols requ i re  a l t e rna t i ve  
methods, these methods must be approved by the client and the  appropriate 
regulatory agency. 

Tables 5 .1  and 5.2  l ist  Savannah Laboratories'  rout ine  laboratory 
parameters with t h e i r  respective method numbers. Table 5 . 3  l i s t s  f i e l d  
parameters with t h e i r  respect ive  method numbers. 

A deta i led  SOP has been prepared f o r  each routine ana ly t i c a l  method. 
Copies of SOPS are  kept a t  the respective ana ly t i ca l  benches, o r  by each 
departrnent/secrion supervisors ,  and the QA manager or  laboratory  d i r ec to r .  

I n  cases where G C ,  LC, o r  GC/MS methods a re  used to  determine compounds 
not  included i n  the actual method l i s t ,  these un l i s t ed  parameters a r e  
flagged i n  the t ab l e s  with a t r i p l e  a s t e r i s k  (**) and method va l ida t ion  
data  a r e  included i n  Appendix A. 

For those cases where no spec i f i c  s o i l  o r  sediment method e x i s t s ,  water 
methods a re  adapted. These adaptations a re  described i n  Section 8 . 2 ,  and 
va l ida t ion  data are presented i n  Appendix A .  Unless ind ica ted  i n  t he  
appropriate SOP, a l l  pararnerers l i s t e d  i n  Tables 5 . 1  through 5 . 3  a r e  
analyzed by the methods referenced,  without modifications. In te rpre ta t ion  
of ambiguous method requirements i s  accomplished by consul t ing with 
regulatory agencies and EPA laboratory/QA personnel. 

8 . 1  Glassware Cleaning Procedures 

Laboratory glassware washing procedures are adapted from SW-846, 40 CFR 
P a r t  1 3 6 ,  Standard Hethods,  and EPA 600/4-79-019, and a r e  as follows: 

Extractable Oreanics 

Prerinse each i t e m  with the solvent to  be used i n  it. As soon as possible 
a f t e r  use, r inse  with lab-grade acetone. Wash with h o t  water and a 
nonphosphate detergent  such as Alconox, scrubbing thoroughly with a brush. 
Rinse thoroughly with t ap  water at l e a s t  three times. Rinse inside 
surface  with Nochromix so lu t ion ,  catching r i n sa t e  f o r  r e -u se .  Rinse again 
with tap water, followed by pest icide-grade acetone. Rinsing with hexane 
is  avoided t o  minimize the pos s ib i l i t y  of contamination of glassware used 
f o r  t o t a l  petroleum hydrocarbon determination. A i r  dry when poss ib le ,  and 
do not  bake Class A volumetric glassware, Store glassware inver ted  o r  cap 
openings with f o i l  t o  exclude dust  and other  contaminants. Because of 
possible damage, caps, sep ta ,  and p l a s t i c  items are not r insed with 
Nochromix. 

Volati le Ornanics 

Wash with tap  water and Alconox o r  Liquinox, then rinse thoroughly with 
organic free water. Oven dry a t  110'- 120'C f o r  a t  l e a s t  two hours. Do 
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not  bake Class A volumetric glassware. Glassware is  u sua l l y  s to red  i n  the 
oven u n t i l  use.  Caps and sep ta  are washed in the same manner, bu t  caps 
a r e  not  oven-dried. Highly contaminated glassware is allowed t o  soak i n  
Nochromix so lu t i on  overnight ,  then washed as above. 

General Chemistrv. Wlcrobiolo~v. Nutrients. Demands 

Wash with ho t  tap water and Liquinox, r i n se  thoroughly with tap and 
deionized water ,  and a i r  dry .  Store glassware inver ted  o r  cap openings 
with f o i l .  Autoclave bac te r io log ica l  laboratory glassware and co l l e c t i on  
b o t t l e s  a s  described i n  a n a l y t i c a l  procedures. COD d ige s t i on  tubes and 
caps a re  cleaned with brushing and tap  water (no soap) and r insed 
thoroughly with deionized water. Tubes f o r  TKN and t o t a l  phosphorus 
sample diges t ions  are washed with hot water and Liquinox, and r insed w i t h  
t ap  water, Nochromix, .and deionized water. 

Wash g l a s s ,  p l a s t i c ,  and Teflon items i n  hot  tap  water and Alconox. Rinse 
with tap  water ,  1 : l  n i c r i c  a c id ,  tap water, and deionized water .  Teflon 
beakers used f o r  sample d iges t ion  a r e  f u r t he r  decontaminated by adding 20 
mL n i t r i c  a c id  and 12 mL hydrochloric a c id ,  covering wi th  a watch g l a s s ,  
and diges t ing on a ho t  p l a t e  for two hours. Following t h i s  treatment,  
they a re  r insed wich 10% n i t r i c  acid and deionized water and allowed t o  
a i r  dry. 

8 . 2  So i l  Sample Preparation Notes 

I n  the absence of an approved s o i l  method, water methods a r e  adapted f o r  
s o i l  matrices.  The following s o i l  preparation procedures a r e  applied t o  
parameters i n  Table 5 . 2 .  

1. Fluoride (extractable): Method 340.2 

Approximately 5 g of sample i s  weighed out  exact ly  and placed i n  a screw- 
cap p l a s r i c  b o t t l e .  One hundred mL of D I  water is  added t o  the sample, 
the  b o t t l e  is capped, placed i n  a r o t a t i ng  ex t rac to r ,  and ro ta ted  f o r  2 
hours. Upon removal, the  sample is allowed t o  s e t t l e ,  the supernatant 
decanted, and the e x t r a c t  is analyzed as a l i qu id  sample. 

2 .  Alpha and Beta Radioactivi ty:  Method 9310/900 

So i l  is  ground t o  a f i n e  powder with mortar and p e s t l e ,  and 50 t o  100 mg 
s a i l  is weighed onto a t a r e d  planchet. Sample is  d i s t r i b u t e d  evenly over 
planchet  su r face ,  f ixed  with c l e a r  a c ry l i c  so lu t ion ,  d r i e d ,  and counted. 

3. Chloride ( ex t r ac t ab l e ) :  Method 9251/407A 

Approximately 5 g of sample is weighed out  exactly and placed i n  a screw- 
cap p l a s t i c  b o t t l e .  One hundred mL of DI water is added t o  the sample, 
the  b o t t l e  is capped, placed i n  a ro t a t i ng  ex t rac to r ,  and ro ta ted  f o r  2 
hours. Upon removal, the  sample is allowed t o  s e t t l e  and the  supernatant  
is decanted. The e x t r a c t  is  analyzed as a l i qu id  sample. 
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4 ,  Sulfa te  (ex t rac tab le ) :  Method 9036/9038/375.3 

Approximately 5 g of sample is  weighed ou t  exact ly  and placed i n  a 100-mL 
screw-cap p l a s t i c  bo t t l e . .  One hundred nL of D I  water is added t o  the 
sample, the b o t t l e  is capped, placed i n  a ro t a t i ng  ex t r ac to r ,  and rotated 
f o r  2 hours. Upon removal, the ex t rac t  is f i l t e r e d  using a syringe f i l t e r  
with a 0.20-um pore s i z e  f i l t e r  and analyzed as  a l i qu id  sample. 

5.  Orthophosphate (ex t rac tab le ) :  Method 365.1 

Approximately S g o f  sample is  weighed ou t  exactly and placed i n  a screw- 
cap p l a s t i c  b o r t l e .  One hundred mL of D I  water is added t o  the sample, 
the b o t t l e  i s  capped and placed i n  a rotating ex t rac to r ,  and ro ta ted  f o r  
2 hours. Upon removal, the sample is  allowed t o  s e t t l e  and the 
supernatant i s  decanted. The ex t rac t  is analyzed as a l i qu id  sample.  

6 .  Surfactants :  Method 425 .1  

Sample (10-20 g) i s  weighed out exactly i n to  a 500-mL screw-cap b o t t l e .  
A volume o f  water equivalent  t o  20 times the sample weight i s  added t o  the 
sample, the b o t t l e  i s  capped, placed i n  a r o t a t i ng  ex t r ac to r ,  and ro ta ted  
f o r  2 hours. Upon removal, the sample i s  allowed t o  s e t t l e  and the 
supernatant i s  decanted. The ex t rac t  i s  analyzed as a l i qu id  sample. 

8 . 3  Deviations from Referenced Analytical Methods 

In the determination of su l f ide  i n  l i qu id  samples containing turbidity o r  
color and i n  a l l  s o i l  o r  sediment samples, samples a re  d i s t i l l e d  as per 
SW-846 method 9030. Upon d i s t i l l a t i o n  of the sample, the trapping 
so lu t ion  i s  analyzed color imetr ica l ly  as a c l ea r  l i qu id  sample as per EPA 
method 376 .2 .  

8 , 4  Reagent Storage and Documentation 

Reagents are  s tored with consideration for sa fe ty  and maximum shelf  l i f e .  
Storage condit ions fo r  various c lasses  of  reagents a re  given i n  Table 8 .1 ,  
as w e l l  a s  discussed below. Documentation maintenance s t a t u s  f o r  the 
reagent c lasses  is  also given i n  Table 8.1 .  

Af 1 ac ids ,  except those poured up i n  small marked containers which a re  f o r  
immediate use ,  a re  s to red  i n  the o r ig ina l  containers i n  ac id  s torage 
cabinets .  

A l l  bases,  except those poured up i n  small containers f o r  immediate use 
and those that are  standardized f o r  spec i f i c  purposes, a r e  s tored i n  the 
o r ig ina l  containers i n  designated areas  o r  storage cabinets .  

A l l  flammable so lven t s ,  except those poured up for immediate use a re  
s to red  i n  o r i g ina l  containers i n  approved vented flammable s torage 
cabinets  which a re  located i n  a i r  conditioned areas .  

Dry reagents are s to red  i n  designated cabinets  in coo l ,  dry a reas .  
Reactive chemicals, cyanides and su l f i de s  a r e  labeled and isolated from 
other  chemicals. 
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A l l  acids used f o r  metal sample d iges t ions  and a l l  so lven t s  used f o r  
semivo la t i l e  sample ex t rac t ion  are t e s t e d  p r i o r  t o  i n i t i a l  use.  Spec i f i c  
acceptable chemical l o t s  a r e  reserved and s t o r e d  by the  vendor(s)  and a r e  
r e q u i s i t i o n e d  and received as needed by t h e  labora tory .  Lot numbers used 
f o r  d iges t ions  o r  ex t rac t ions  a r e  recorded i n  bound norebooks i n  the  
appropr ia te  departments. 

Reagent blanks are  analyzed with each sample batch f o r  a l l  mechods, 
v a l i d a t i n g  the  pur i ty  of all reagents .  A l l  reagent  con ta ine r s  are dated 
when received,  and dated and i n i t i a l e d  when opened (except high use items 
consumed i n  l e s s  than one week). Documentation is maintained t o  provide 
t r a c e a b i l i t y  of the  reagents  used wi th  the ana lys i s  of any batch t o  
s p e c i f i c  reagent  l o t  numbers. 

8 . 5  Waste Disposal 

All waste d isposal  is c a r r i e d  out i n  accordance t o  Savannah Labora tor ies '  
Waste Disposal SOP. This document inc ludes  procedures f o r  i d e n t i f i c a t i o n ,  
s to rage ,  personnel t r a i n i n g ,  t racking forms, r epor t  forms, s a f e t y ,  as  well  
as d e t a i l s  of the d isposal .  Hazardous waste d isposal  procedures a r e  given 
i n  Table 8 .2  and discussed below. 

Hazardous wastes must: 

- -  be disposed of p r i o r  t o  accumulation of 1,000 kg (approximately 5 
drums) of  hazardous waste o r  100 kg ( 0 . 5  drums) of  acu te ly  hazardous 
waste (261.33 ( a )  - ( e )  - P l i s t ) .  

- - Be generated ar a r a t e  of l e s s  than 100 kg of t o t a l  hazardous waste 
per  f a c i l i t y  per  month ( o r  1 kg of acu te ly  hazardous waste) .  

- - be s t o r e d  i n  non-leaking conta iners  i n  good condi t ion  with c l o s e -  
f i t t i n g  lids and k e p t  closed when wastes a r e  not  being added o r  
removed. 

- - be accura te ly  labeled  with waterproof l a b e l s .  Labels must speci fy  
the  words "Hazardous Waste", t he  composition and physica l  s t a t e  o f  
the  waste,  the hazardous p roper t i e s  o f  the  waste ( e - g . ,  flammable, 
r e a c t i v e ,  e t c . ) ,  and the  name and address of the genera tor .  

- - be c l e a r l y  labeled  with the da te  t h a t  the period of accumulation 
began on each conta iner  and the  Hazardous Waste Tracking Log Form. 

- - be handled i n  conta iners  and i n  a  way t h a t  minimizes the  p o s s i b i l i t y  
of s p i l l s  and escape of wastes into the  environment. 

- - be s t o r e d  i n  an a rea  which is r e g u l a r l y  inspected f o r  d e t e r i o r a t i n g  
o r  leaking containers. 
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A l l  waste  must be segrega ted  f o r  temporary accumulation and s t o r a g e  a s  we l l  as 
f o r  d i s p o s a l ,  Care must be taken t o  combine waste m a t e r i a l s  i n t o  ca t egor i e s  o r  
waste streams based upon t h e i r  c o m p a t i b i l i t y .  

The following fou r  types of waste a r e  s t o r e d  i n  55-ga l lon  drums 

I. Halogenated solvents (methylene c h l o r i d e  and o t h e r s )  - -  Sto re  i n  
c losed  cap metal  drum) 

2 .  Freon - -  Sto re  i n  c losed  cap meta l  drum 

3 .  Nonhalogenated flammable s o l v e n t s  - -  Sto re  i n  closed cap metal  drum 

4 .  Heavy metals  o r  o t h e r  aqueous wastes  (except cyanide) - -  Sto re  i n  
poly  drum 

All o t h e r  wastes  should be s t o r e d  i n  t h e  o r i g i n a l  con ta ine r  o r  4 - l i t e r  g l a s s  
bottles and disposed of v ia  lab pak .  (Packed by d i sposa l  company i n  55 -ga l l on  
open top drums.) 
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9 . 0  CALIBRATION PROCEDURES AND FREQUENCY 

9.1 Laboratory Equipment 

Savannah Laboratories is equippedwith state-of-the-art instrumentation to 
provide quality analytical data to clients. A list of the instrumentation 
maintained by Savannah Laboratories for the determination of the 
parameters contained in Tables 5.1 and 5.2 is found in Table 9.1. A list 
of all field instrumentation maintained by the laboratory is contained in 
Table 9.2. 

9.2 Standard Receipt and Traceability 

Standards are purchased from comercia1 sources in mixes designed for the 
specific methods or as neat compounds. Certificates of analysis are 
shipped with each ampule by the vendor. The standards are certified co 
meet or exceed the criteria established by the U.S. EPA. 

Upon receipt, dates are placed on all standard materials. Standard 
logbooks are maintained by all sections of the laboratory to document the 
traceability of working standards back to neat materials or prepared stock 
mixes. All standards are assigned a lot number that provides a unique 
identification as well as identifying the type of standard (i .e. , 
working). This unique lot number is documented in a laboratory notebook 
along with date of preparation, initials of preparer, concentration, 
expiration date (if applicable), and solvent (if applicable). A standard 
preparation narrative is also provided in this notebook to detailing the 
preparation steps for each standard. 

9.3 Standard Sources and Preparation 

Savannah Laboratories maintains an inventory of materials to produce stock 
standards or purchases stock standards from commercial vendors. 
Laboratory preparation of all lab-prepared stock, intermediate, and 
working standards is documented by the responsible analysts. Table 9.3 
presents standard sources and preparation protocols for various sections 
of the laboratory. Field instruments requiring calibration standards 
(conductivity meters and pH meters) use the same sources as laboratory 
instrumentation. 

Table 9.4 lists titrants used by the laboratory and information regarding 
their standardization. 

9.4 Laboratory Instrument Calibration 

The calibration procedures given below meet or exceed EPA method 
requirements. 

Any method calibration requirements which are more stringent than these 
procedures will be used. 
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9.4.1 Metals 

ICP 

The inductively coupled plasma atomic emission spectrophotometer is 
standardized daily with single concentration standard solution containing 
metals of interest and a blank. After calibration, ICV standards are 
analyzed and must agree within +- 10% of true value. A blank is then run 
and must be below the PQL. A 2-5XIDL solution is then analyzed. This is 
followed by interference check standards A and AB which must be within + 
20% of true values. CCV standards are run after every 10 samples and 
sample data must be bracketed by calibration verification standards that 
are t 102 of true values in order for data to be acceptable. Duplicate 
lab control standards are digested and analyzed with each batch of sample 
to determine accuracy and precision, and must be recovered 80-1201 for 
liquid samples and 70-1301 for soil samples. 

Furnace atomic absorption spectrophotometers are calibrated daily with a 
minimum of three standards and a blank. An initial calibration 
verification standard is analyzed immediately upon calibration, and must 
meet accuracy criteria of 90-110%. The initial calibration blank is 
analyzed, and must be less than the PQL. Lab control standards (digested 
standards) are analyzed in duplicate for every batch of 20 samples and 
must be recovered within 80-1202 for liquids and 70-130% for soils for the 
batch to be acceptable. Calibration verification standards are analyzed 
after every 10 samples and must be recovered within 80-120% for bracketed 
data to be acceptable. 

9.4.2 General Chemistry 

Autoanalyzer 

A calibration curve containing a minimum of five points is analyzed at 
least daily. The correlation coefficient from application of linear 
regression to these points must be 2 0.995. Independent calibration 
verification standards and blanks are analyzed immediately following the 
calibration standards and thereafter, after every 10 samples. The initial 
calibration verification must be within accuracy control criteria given in 
Table 5.1 or 5 . 2  for any data to be acceptable. All data must be 
bracketed by calibration verification standards that meet all criteria 
given in Table 5.1 or 5.2 for that data to be acceptable. 

Ion Chromatograph 

For initial validation of the method and to determine linearity of the 
calibration curve, three to five standards are analyzed. Either linear 
regression or quadratic curve fitting is used, depending on analyte. The 
linear regression correlation coefficient must be > 0.990 for any analyte 
to be considered as giving a linear response. After initial validation, 
for linear analytes, the instrument is standardized daily with a single 
point standard. Calibration verification standards are analyzed 
immediately upon calibration and thereafter, after every 10 samples. The 
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calibration verificacion standards must be within control criteria given 
in Tables 5.1 or 5.2 to be acceptable. 

W-VIS Spectrophotometer 

The spectrophotometer is calibrated at least daily with a minimum of five 
standards. Linear regression is used to find the calibration curve. The 
correlation coefficient must be > 0.995 in order for the curve to be 
acceptable. Calibration verification standards are analyzed immediately 
following the calibration standards and after every 10 samples. The 
calibration verification standards must meet control criteria given in 
Tables 5.1 or 5.2 in order for bracketed data to be acceptable. 

IR Spectrophotometer 

The infrared spectrophotometer is calibrated daily with a minimum of five 
standards. The curve is found by linear regression, and the correlation 
coefficient must be > 0.995. A calibration verification standard is 
analyzed immediately upon calibration, and after every 10 samples. 
Calibration verification standards must meet control criteria given in 
Tables 5.1 or 5.2 in order for bracketed data to be acceptable. 

Gelex solid standards are calibrated against formazin standards initially 
and then quarterly. Then, the instrument is calibrated daily with one 
Gelex standard for each range of interest. A mid-range calibration 
verification is analyzed for every 10 samples and must meet control 
criteria specified in Table 5.1. 

Conductivity Meter 

The cell constant of each meter is determined at a minimum annually by the 
analysis of five KC1 standards. To verify the cell constant, a 
verification standard is analyzed at the beginning of each working day, 
using a KC1 standard in the expected range of the samples. For meters not 
having automatic temperature compensation, all samples are analyzed at 25' 
C + 2' C. 

pH Meter 

The pH meter is calibrated daily with two standard buffers at pH 7.0 and 
either 4.0 or 10.0, and checked with a third buffer at 10.0 or 4.0 which 
must indicate * 0.10 pH units of its given value, A calibration 
verification standard is analyzed immediately upon calibration and after 
every 10 samples. The calibration verification standard must meet 
criteria given in Table 5.1 in order for bracketed data to be acceptable. 
Manual or automatic temperature compensation is performed, depending on 
the m e t e r .  

TOC 

A single point standard is used to calibrate the instrument daily. A 
calibration verification standard is analyzed immediately upon calibration 
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and after 10 samples. The calibration verificacion standards must meet 
control criteria given in Table 5.1 in order to accept bracketed data. 

ISE 

Ion selective electrodes are calibrated with a minimum of five standards. 
Linear regression applied to a plot of the log of the standard 
concentrations versus potential must result in a correlation coefficient 
> 0.995. Calibration verification standards are analyzed immediately upon 
calibration and after every 10 samples, and must meet control criteria 
given in Tables 5.1 or 5.2 in order for bracketed data to be acceptable. 

TOX 

Although the TOX instrument provides an "absolute" measurement, and is not 
subject to calibration, a check standard is analyzed daily immediately 
after the blank, and must meet control criteria given in Tables 5.1 or 5 . 2  
in order for data to be acceptable. 

Bomb Calortmeter 

The energy equivalent of the bomb calorimeter is determined quarterly by 
bombing six standard benzoic acid tablets. A fuel oil standard is 
analyzed in duplicate for every batch of samples, and must meet control 
criteria given in Table 5.2 in order for data to be acceptable. 

DO Meter 

DO meters are calibrated prior to use either by Winkler titration or the 
air calibration technique, and annually by Winkler titration. 

Temperature 

All laboratory and field thermometers are calibrated annually by 
comparison with a NIST-certified thermometer. Field meters with automated 
temperature compensation are checked before use with a calibrated 
thermometer . 

9 . 4 . 3  Gas Chromatographs 

Volatiles 

Initial calibration is performed upon instrument startup and whenever 
continuing calibration fails the acceptance criteria. A five-point 
standard curve is prepared using all target compounds. The low standard 
concenrration is near the PQL, and the high standard defines the usable 
linear range of the detector. After the five standards are purged and 
analyzed, a calibration curve is generated using internal standard 
methodology. If the internal standard exhibits matrix interference in 
sample, external standard methodology may be used; however, an internal 
standard is preferred for purge-and-trap methods. Ideally, all volatile 
compounds should exhibit enough linearity to use a straight line fit 
forced through the origin. However, some compounds may exhibit rrue non- 
linearity but consistent performance using a quadratic fit. A quadratic 
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fit curve may be used. The analyst should visually inspect the curves 
before proceeding with sample analysis. 

An alternative to quantitation from a calibration curve is quantitation 
from an average response factor (RF). This is an acceptable technique for 
all SW-846 8000-series methods, all 40 CFR 136 600-series methods, and all 
500-series drinking water methods. For the 8000-series methods, if the I 
RSD is < 20X,  the average RF may be used. For the 500- and 600-series 
methods, if the X RSD is < 102, the average RF may be used. Quantitation 
from the curve is preferred. 

Continuing calibration check (CCC) standards are analyzed at the intervals 
specified in the methods. The CCC standard concentration is normally the 
mid-point of the five-point calibration curve, and must be at the level 
specified in the method "9-tables" for the 600- and 8000-series methods. 
The 500- and 600-series methods specify a mid-level CCC at the beginning 
of each working day. The 8000-series methods specify a mid-level standard 
at the beginning of each working day and after every ten samples 
thereafter if needed for further sample analyses. The acceptance criceria 
for the 600- and 8000-series methods for volatiles are listed in each 
method's "Q-table." The analyzed value of each standard component must 
fall within the range of values given in the table. For compounds not 
present on the Q-table, the analyzed value must fall within 15% of the 
true value, or the laboratory may generate internal acceptance ranges 
based on a minimum of thirty data points. The acceptance limits for the 
500-series methods are & 20% of the true value. 

If the CCC standard fails acceptance criteria, another CGC standard may be 
analyzed. If the second standard also fails, the initial calibration must 
be repeated. 

2-Chloroethyl vinyl ether exhibits erratic chromatographic behavior. The 
Supelco, Inc . Purgeable A Mixture footnotes 2 - chloroethyl vinyl ether with 
the following: "Due to instability of 2-chloroethyl vinyl ether, we 
cannot guarantee the concentration of this component." These problems 
with 2-chloroethyl vinyl ether impact the ability of SL to consistently 
analyze for this compound within the method requirements or PQL. If the 
requirements or PQL cannot be met for 2-chloroethyl vinyl ether, the 
appropriate flag should accompany the dara for this compound i.n the 
report. 

Initial calibration is performed upon instrument startup and whenever a 
CCC standard fails the acceptance criteria. A five-point standard curve 
is prepared using all target compounds. The low standard concentration is 
near but above the MDL and the high standard defines the usable linear 
range of the detector. 
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After the five standards are injected, the computer software generates a 
calibration curve using either internal standard or external standard 
methodology. The analyst chooses the best fit type for each compound, 
either linear or quadratic. The analyst should inspect the curves before 
proceeding with sample analysis. An alternative to quantitation from a 
calibration curve is quantitation from an average response factor as long 
as the minimum XRSD criterion is met. The ZRSD criteria are as follows: 

1. < 10X for 600-series methods. 
2. c 20% for 8000-series methods. 
3. 5 20% for 500-series methods, except Method 504 must be < 20X. 

CCC standards are analyzed at the intervals specified in the methods. The 
8000-series methods specify a CCC standard at the beginning of each 
working day and after every 10 samples thereafter if needed for further 
sample analyses. The 600-series methods specify a CCC standard at the 
beginning of each working day. The 8000- and 600-series methods CCC 
standard acceptance criteria are f 15% difference from the true value. 
The 500-series methods specify a CCC standard at the beginning of each 
work day. An additional CCC standard, different in concentration from the 
initial standard, must be run at the end of the work day when using the 
external standard calibration technique for methods 507, 508, and 515.1. 
The acceptance criteria for these CCC standards is 20% difference from 
the true value. The 500-series methods allow a single point calibration 
as an alternative as long as the response produced by an unknown in the 
sample extract is 2 20% of the standard response. 

If the CCC standard fails acceptance criteria, another CCC standard may be 
analyzed. If the second standard also fails, the initial calibration must 
be repeated. 

The above calibration procedures meet or exceed EPA method requirements. 

The CLP protocol differs from the other EPA methodologies. Calibration 
curves with a minimum of three points are kept on record at the lab. The 
CtP statements of work for 2/88 and 3/90 (OLM01.6) are followed as 
written. 

9.4.4 GCfMass Spectrometer 

Hardware tuning is performed on each GC/MS prior to calibration as 
specified in the applicable EPA methods. Ion abundance acceptance 
criteria for semivolatile CC/MS tuning with DFTPP and volatile tuning with 
BFB are given below. Mass calibration is performed as an integral part of 
tuning. Tuning is performed at the beginning of each 12-hour clock for 
each GC/MS in accordance with EPA methods. 
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SEMIVOLATILE ORGANIC GC/XS TUNING AND W S  CALIBRATION 
(DFTPP) 

Initial calibration is performed at instrument startup and whenever a CCC 
standard fails acceptance criteria. A five-point standard curve is 
prepared containing all target compounds. Concenrrations are those 
defined by C L P ,  which are also appropriate for other EPA methodology. 

m/e 
51 

6 8 

70 

127 

197 

198 

199 

275 

365 

44 1 

442 

443 

VOLATILE ORGANIC GC/MS TU'NING AND MASS CALIBRATION 
BROMOFLUOROBENZENE (BFB) 

Response factors are generated for each compound. The acceptance criteria 
used to assess the calibration are those specified in SW-846 for the 600- 
and 8000-series methods and in the various CLP SOWS fox CLP analyses. 
These are as follows: 

Ion Abundance Criteria 

30-60% of mass 198 

< 2% of mass 69 

< 2% of mass 69 
40- 60X of mass 198 

< 1% of mass 198 
Base peak, 100% relative abundance 

5-9% of mass 198 

10-30% of mass 198 

> 12 of mass 198 
Present but less than mass 443 

> 40% of mass 198 
17-232 of mass 442 

m/e 

50 

75 

95 

96 

173 

174 

175 

176 

177 

Ion Abundance C r i t e r i a  

15.0 - 40.0% ofrnass 95 
30.0 - 60.0% of mass 95 
Base peak, 100% relative abundance 

5.0 - 9.02 of mass 95 
Less than 2.0% of mass 174 

Greater than 50.0% of mass 95 

5.0 - 9.OX of mass 174 
Greater than 95.0 X ,  but less than 101.0% of mass 174 

5.0 - 9.0% of mass 176 
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Semivolatiles 

CCC standards are analyzed at the intemals specified in the methods. 
These intervals are as follows: 

Volat iles 

1. 500-series - -  every 8 hours 
2. 600-series - -  every working day 
3. CLP & 8000-series - -  every 12 hours. 

Cat- CIUbrmtim Check 

5 30X d i f f o r m c e  f o r  CCCs 

L 25% d i i f e r m c e  f o r  CCCs 

2 0.050 for SECCs 

625 a d  8270 

Sm8ivulatile CLP 2/88 SOW 

625, 8270, CLP 2/88 S M  

621 

8240 + CLP 2/88 SCM 

624,  8240, CLP 2/88 SW 

CLP 3/90 SW 

524.2 

i 

If the CCC standard fails acceptance criteria, another CCC standard may be 
analyzed. If the second standard also fails, the initial calibrationmust 
be repeated. 

ImiUal 

< 30f RSD fo r  OOCI 

< 30% RSD f o r  CtCs 

r 0.0S0 SKCI 

Sample quantitation is based on the average RF or curve (when RTE data 
systems are not available) from the initial calibration for 500-, 600-, 
and 8000-series methods and the single point RF from the continuing 
calibration standard fox CLP. 

CtP 3/90 Sow 

525 

I n i t i a l  Crllbration 

< 30f P.SD fo r  CCCs 

30X RSD fo r  CCCs 

r 0.300 f o r  S K t s  
(except Bromoform 2 0.250) 

Hexachlorophene exhibits very poor chromatographic behavior within the 
limits of the working calibration range. If this compound is not 
detected, ND (not detected) will be reported rather than a detection 
limit. 

Cwtinuiag Callbratfun Check 

20 ul/L standard meets l i m ~ t s  
speeif isd i n  Q Trble 

L 252 diffmrence for  CCCs 

r 0.300 f o r  SPCCs 
(oxcopt Branoform 2 0 . 2 5 0 )  

2-Chloroethyl vinyl ether exhibits erratic chromatographic behavior. The 
Supelco, Inc. Purgeable A Mixture footnotes 2-chloroethyl vinyl ether with 
the following: "Due to instability of 2-chloroethyl vinyl ether, we 
cannot guarantee the concentration of this component." These problems 
with 2-chloroerhyl vinyl ether impact the ability of SL to consistently 

As specifimd i n  6/91 Revision of Hothod (0W01.6) 

s 302 RSD or a l t e rna t ive iy  
Bonerate Unear ,  2nd order, or 
3rd order cal ibrat ion curve 

As specified i n  6/91 Revision of Method (OLN01.61 

5 30X differenca or 
r l to rna t ive ly  (using analyst 
discret ion) .  all m a l y t ~ s  fall 
on tho curve from the f n l t i a l  
cal ibrat ion 

- - -  

J ZOf RSD or a l t e rna t ive ly  
generate Linear, 2nd or  3rd 
order cume 

f 30f difference or 
a l t a r n a t i v ~ l y )  using anaLyst 
d i sc re t ion) .  a11 analytes must 
fa11 on the curve from the 
i n i t i a l  ca l ib ra t ion  1 
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analyze for this compound within the method requirements or PQL. If the 
requirements or PQL cannot be met for 2-chloroethyl vinyl ether, the 
appropriate flag should accompany the data for this compound in the 
report. 

9 . 4 . 5  High Performance Liquid Chromatographs 

Initial calibration is performed at instrument startup, following 
instrument maintenance or change in conditions, and whenever CCC fails 
acceptance criteria. 

A three-point curve is prepared for 500- and 600-series methods. Five 
points are used for 8000-series methods. The low standard is near the PQL 
and the high standard defines the usable linear range of the detector. 

After the three- or five-point standards are analyzed, response factors 
are generated by the data systems or manually. Due to limited data system 
capabilities, RSD criteria of 10% for the 600-series methods and 202 for 
the 500- and 8000-series methods are applied. If the maximum RSD criteria 
are met, the average RF is used for quantitation. 

A CCC using a mid-level standard is performed at the beginning of each 
working day and after every ten samples. Acceptance criteria are less 
than or equal to 10% difference from the average RF for the 600-series 
methods, I 20% D for the 500-series methods, and 5 15% D for the 8000- 
series methods. 

If the CCC standard fails acceptance criteria, another CCC standard may be 
analyzed. If the second standard also fails, the initial calibration must 
be repeated. 

9.5 Field Instrument Calibration 

Calibration of field instrumentation (conducrivity meters, pH meters, DO 
meters, and turbidimerers) is performed in the field prior to u s e ,  in 
accordance with the DER Calibration and Use of Field Meter SOP, revised 
Oct. 18, 1991. All calibration daca are documented in a bound field 
notebook. 

9 . 6  Calibration Documentation 

All calibration records including raw data, response factors, standard 
concentrations, curves, reduced data, and instrument settings or 
conditions are stored and archived according to laboratory standard 
operating .procedures. Current chromatograms, curves, and results 
transcribed onto forms are kept at the analysts' workstations and 
periodically archived into a data storage area. Initial and continuing 
calibrations are stored by date for ease .of location. All standard ID 
numbers appear on graphs, plots, chromatograms, or curves for traceability 
purposes. 
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10.0 PREVENTIVE HAfNTEElANCE 

10.1 Maintenance Schedule 

All Savannah Laboratories faciliries are equipped with up-to-date 
computerized instrumentation. In order to gain maximum performance and 
minimize downtime, regular inspection, maintenance, cleaning, and 
servicing of all laboratory and field equipment is performed according to 
the manufacturers' recommendations. A maintenance log is kept for each 
piece of laboratory and field instrumentation, detailing any malfunction 
and the steps taken to correct the problem. Routine repairs and 
maintenance are performed and documented by the analyst responsible for 
the particular instrument. Non-routine maintenance is signed and dated by 
the analyst or repair technician. Routine maintenance procedures for 
laboratory instrumentation are given in Table 10.1. The frequencies of 
routine maintenance procedures fox Savannah Laboratories' field 
instrumentation are given in Table 20.2. 

Maintenance contracts are carried for most instrumentation, and close 
contact is maintained with service personnel to provide optimum instrument 
functioning. 

An extensive spare parts inventory is maintained for routine repairs at 
the facilities, consisting of GC detectors, A .  lamps, fuses, printer 
heads, flow cells, tubing, certain circuit boards and other common 
instrumentation components. Since instrumentation is standardized 
throughout the laboratory network, spare parts and components can be 
exchanged among the labs. 

Equipment such as refrigerarors, ovens, and incubators are not calibrated 
per se , but are periodically checked with calibrated thermometers. 
Refrigerators and incubators are checked twice daily and the temperatures 
documented in a notebook. Sample storage refrigerators must be 4 k 2' C. 
All thermometers are calibrated annually against an NIST-certified 
thermometer. 

Electronic analytical balances are calibrated daily with internal 
mechanisms if available. Calibration checks are performed and documented 
on all balances at least weekly with Class S weights and must meet the 
criteria given in Table 10.3. 

10.2 Contingency Plan 

In general, each facility has at least one backup unit for each critical 
unit. In the event of instrument failure, portions of the sample load may 
be diverted to duplicate instrumentation within each facility, the 
analytical technique switched to an alternate approved technique (such as 
manual colorimetric determination as opposed to automated colorimetric 
determination), ox samples shipped to another properly certified or 
approved Savannah Laboratories location (where identical SOPS, QA 
procedures and instrument are utilized). When shipping samples to another 
facility, interdivisional chain-of-custody procedures are followed as 
given in Section 7. 
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TABLE Z0.l 

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCEEDDLE 

Service Interval 
EQUIPMENT ITEM D W M Q A  SERVICE LEVEL 

ICaP 

P r o f i l e  X Prof i le  on a d a i l y  bas ia .  

Nebulizer X Inspect and clean. Replace tubing da i ly .  
Chock flow r a t e .  

F i l t e r s  X Inspect and clean. 

Spray Chamber X Inspect and clman. 

Quartz Torch X Clean and real ign.  

D-Shaped Mirrors X Inspect m i r r o ~  surface and replace i f  
necessary. 

Sani-mJE rtlRRAa M SPBXRo- 

Sapphire Window X Remove and clean with N-Propanol. 

Flow Rate X Place 10 mL DI water i n  a 10-mt cylinder. 
h s h  Nmb. A i r  button and run one minute. 
Flou should bo 2 . 0  t o  2.5 d. 

Graphite Tube X Replace i f  necessary and condition before 
use,  

Quartz Windows X Clem window with l i n t - f r e e  cloth and 
d i s t i l l e d  water. 

Cantact Rings and Plates  X Rmplaco eonthct r ings  i f  they are worn. 

F i l t e r s  X Remove f i l t e r  from instrument, clean with 

i water and m i l d  soap. 
zEmwNRRACEM-- 

Check sampler syringe for  a i r  X Flush syringe i f  necessary. 

Graphite Tuber X Replaem i f  nmcmssary and condition before 
use. 

Graphite Elmctrodas X Xeplaco contact r i n & s  i f  they are worn. 

Qurrtz  Windows X Rmovm ond clean with Unt-fro* cloth and D I  
water and/or alcohol. 

CORnmMl n.mmm M SPmmo- 
- 

Quartz Windows X Raaove and clean with l int-fro.  c loth md D I  
water. 

Graphite Tubms X Roplrcm i f  necmasuy and condition boform 
us*. 

Contact R i n ~ s  and Plates  X Roplaco contact r ings  i f  they a re  worn. 

FlLtmrs X Rarw. f l l t m r  frw in r t rummt ,  clour with 
water rad mild soap. 

D2 Arc Lamp X Check lamp. Adjust or rmplacb 8s necmssary. 

TURBID- X Focus optics .  

CXmmXmm- X Inspect d replatinizm c e l l  as necessary. - 
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TABLE 10.1 

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCBEDULE 

S e n i c e  Interval 
EQUIPHENT ITEM D W M Q A  SERVICE LEVEL 

9- X Inspect probe mlmbranr. f i l l i n g  solution 

DR- OVM 

AlULYTICAL U C E  

TOP LMDEJI MI.ANCE 

X 

ION 

X 

X 

AS3 Colunol 

A53 Gua~d Column 

Pump Pistons 

l w e l .  

Verify correct  temperature with cal ibrated 
themameter . 
Check cal ibrat ion with c l a s s  S standard 
metric weights. Annual i n s p e c t ~ o n .  

Check c d i b r a t a o n  with c lass  S standard 
motric weights. Annual inspection. 

X 

X 

X 

AUTOAWALYA 

Pump Platen 

Pump Tubes 

Flow Cel l  

BLOCK DIGESTUR 

W / V I S  S m X R O P B O m E E R  

nl S P E C m O ~  

IOR -IVE REClRODf 

ECl' fBrXLmmRm 

DISSOLVDI OXYGM 

BOD IHCmAIUR 

BACIEBIOuYifCAL 1ICllBAm 

A U l O M V E  

C l h f i R B l s T H .  

7 n . P  mrWrr 

GAS--smImLaIIES 

I n s p w t  quarter ly o r  as raquired. 

Inspect quaxtbrly o r  as  required. 

Inspect annually. 

X 

X 

X 

X 

X 

X 

X 

X 

Check da i ly  fo r  correct  operation. Syringe 
md tubing solvent cleaned dai ly.  Needles 
and tubing replacod a s  needed. 

Replace autosamplor septa da i ly  and injector  
as noodod. 

'Ch.nge glass  wool plugs a t  f ron t  of colwm. 

Inspact dai ly.  Charye &lass  tLeave i n s e r t  
as noodod and cut f r o n t  of c o l w ~ ~ ~  i f  
nrcessmry. 

Autosampler System 

Septa 

GC Coluums (Packed) 

GC Capil lary Coirurns 

Inspect weekly and replace as requ:red. 

Inspect and replace as  needed. 

Inspect and clean. 

Check cal ibrat ion against  t h e m m e t e r .  

Srmiannual check f o r  wavelength 
ver i f i ca t ion .  

Inspect and clean mxpased optics weekly, a f  
necessary. 

Inspect and polish electrode. 

Inspect s e a l s ,  replace i f  necessary. 

Cheek probe membrane f o r  deter iorat ion.  
Replace as necessary. 

Tmperature checked twicm dr i ly .  

Temperature checked twice da i ly .  

Seals inspected and replaced as necmssary. 

Temperature checked twice da i ly .  

Check rotat ion rat. quarterLy. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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TABLE 10.1 

LABORATORY EQUIPMENT PREVEWTfVE MAINTENWCE SCHEDULE 

Service Interval 
EQUIPMENT ITEM D W M Q A  SERVICE LEVEL 

X S.mf.nnuaLly cieaned and Leak tested by 

FID 

Carrier Gases 

-&en Tsap 

X 

X 

., 

GASCHROLIVa;61bPB-00C 

X 

Colvrrm 

Septum 

Gas T a n k  

Oxygen/Moisture Trap 

Particulate Trap 

Rall Dttecror 

FID 

P I D  

srrvice technician. 

In-house cleanins as needed. 

Tanks are changed when pressur* reads 500 to 
ensure purity. 

Inspect and replace as neceasr-7. 

X 

X 

X 

X 

X 

X 

X 

GCRrS 

X 

Colurrm 

Septum 

Injection Port Liner 

Splitless Disc 

Autosampler 

Ftough Pump 

Turbo Pump 

Mass Spestrmotar 

Tape Head 

Tape Drive 

Checked daily. Repack &lass wool and 
replace coi~nnn as noeded. 

Checked daily. Replace as necessary. 

Lwela checked daily. Replace when pressute 
< 500 psi. 

Inspect and replace as necessa-y. 

Checked and replaced if problem in &- flow 
rate. 

Checked daily for prapcr operation and 
response. 

Checked daily for proper operation and 
response. 

Checked daily far proper operation and 
response. 

X 

X 

X 

X 

X 

H I B I ; E A n D W  

X 

X 

X 

Checked daily. Replaco und condition as 
nmeasaary. 
-- 

Checked daily. adjust as needed. 

Chock daily. 

Sorbent Trap 

Purge Flow 

Gas 1- 

X 

X 

Front portion of colwnn checked/mamtained 
daily for contamination; replace every 1 
month or as needed. 

Changed daily. 

Chan~ed daily. 

Changed daily. 

Checked daily for proper function. 

Oil thmaed to ensura proprr opmration. 

Turbo moleculax pump oilad as nredrd by 
inatrumen: s e ~ t c e  rmpresontative. 

Cleaning of source every 1 month or as 
noeded . 
Clmmmd after maeh tape. 

Cleaned urnually. 

X 

X 

X 

- .- . . 
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TABLE 10-1 

LABORATORY EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE 

Service Interval 
EQUIPMENT ITEM D W M Q A  SERVICE LEVEL 

TOC ANALym 

Pump Tubes 

Flaw rate 

Detector Windows 

X 

X 

TM UULrzER 

X 

Pyrolysis Tube 

Electrodes 

Elect=olyte 

Inspect and replace if n8cerrary. 

Chock and adjust if necessary. 

Cbeck md c l m m  if necessary. 

Inspect and clean or replace if necessarl. 

Inspect and clean if nrcmssary. 

Replace es nocossary. X 

H P I T S x x R s  

X I  

X 

Pumps 

Pumps 

C o l ~ s  

Detector fittings 

Detector optics 

Detector optics 

AuLosampler 

Gases for sparsins and 
autosampler operation 

X 

X 

X 

X 

X 

TMWELEC lB5100 

X 

X 

Sample chanatr 

Detector 

Detector gas 

Plow meter 

X 

X 

X 

Filter a11 solvents, water, and extracts if 
pressurr buildup occurs. Visual leak check. 
Prima pumps at startup. 

Inspect seals. replac* as needed. 

Check for pressure buildup: store wrth ends 
capped in appropriate mobile phase. Visual 
leak check. 

Visual lmak chmck. 

Inspect ramovable filters for dust. 
fingerprints, Clean as needed. 

Replace lamps as needed. 

Checked daily for proper operation. Clean. 
lubricate mavins parts as neaded. 

Ghanga tanks when pressure rmads 500 psl. 

X 

X Inspect moving parts, lubricate as needed. 

Checked daily for propmr operation and 
rasponso. Servicrd by manufacturer only. 

Chansm tank when pressure reads 500 psi. 
Allow new tanks to dissipate radon for two 
weeks before use. 

Checked daily for proper operation. 
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TABLE 10.2 

FIELD EQUIPMENT PREVENTIVE MAINTENANCE SCHEDULE 

EQUIPMENT ITEH 

n m m a r m ~  rn l b a 0 0 m ~ -  
1% 

cul?DuCTARCE MXm YSI 33 

F I ~ ~ E R  AHD CBLIOH p~ n m ~ ~  

YSI PDDn 50B/518 DISSOLmD 
m m  

m G  CEECKMATE 90 
p a / s c r n / T '  nma 

FXSEDWSLOPE ZUIZR XJZ'lZ 
HEImS 

SERVICE LEVEL 

I n s p ~ c t  and replace c e l l  as nesdec 

Inspect and r e p l a t l n ~ z e  c e l l  as necessary 

Inspect probe membrane. LzlL~ng soiutlon 
leve l .  

Chmck probe membrane for detsr iorat~on.  
Replac. as  necessary. 

Check probe. c a l l ,  membrane. 

Check probe cord for rntcgr~ty/cleanllness ,  
metor for response. 

Service Interval 

X 

X 

X 

X 

X 

X 

D U M Q A  
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I 

TABLE 10.3 

B A m C E  CALIBRATION CXECKS 

i 

f 0.04 g 

f 0.05 g 

5 0 k 0.10 g 
1 
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cleaning, contaminated blank source water, sample contamination during 
storage and transportation due to exposure to volatile organics (e.g., 
gasoline fumes) and other environmental conditions during the sampling 
event. 

PREPARATION: Trip blanks are prepared prior to the sampling event either 
by the laboratory providing sample containers, or by field team personnel 
who are responsible for the initial preparation of sample containers and 
field equipment. The water must be free of volatile organic contaminants. 
Any appropriate presentatives must be added at the time that the blanks 
are prepared. The sample containers are sealed, labeled appropriately, 
and transported to the field in the same sampling kits as the sample 
vials. These blanks are not to be opened in the field. They are to be 
transferred to the sample container designated for volatile sample storage 
and transport and accompany the samples to the laboratory. Subsequent 
blanks (field and equipment) for volatile organics should use the same 
source water as the trip blanks, unless the water used for field and 
equipment blanks can be proven equivalent. 

FREQUENCY: One trip blank for each volatile organic analysis (601, 602, 
624, etc.) shall be provided per cooler used for storing and transporting 
volatile sample vials. If a laboratory requires submission of multiple 
vials for a method, the same number of vials must be submitted for the 
trip blank. 

11.1.2 Field Blanks 

PURPOSE : Field blanks are used to evaluate the effects of on-site 
environmental contaminants, the purity of reagents used as preservatives 
or additives and the general sample container filling/collection 
techniques. Field blanks are recommended for all parameters. 

PREPARATION: Field blanks are prepared on-site by filling the sample 
container(s) with analyce-free water, adding preservatives, sealing the 
containers and completing the appropriate documentation. The field blanks 
must be handled in the same manner as the sample group for which it was 
intended (i. e. , blanks must be stored and transported with the sample 
group) . 

NOTE: The water for VOA field blanks should be equivalent to the 
trip blank water (see Trip Blank Preparation). 

FREQUENCY: One field blank per parameter group per day or at a frequency 
of 5 %  of the samples in the parameter group per day, whichever is greater. 

11.1.3 Equipment Blanks 

PURPOSE: Equipment blanks are required if sampling equipment is 
precleaned or field-cleaned. These blanks are used to determine the 
effectiveness of field cleaning procedures as well as to reveal those 
sources of contamination that may be found in a trip blank. Equipment 
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blanks are recommended for all parameter groups and matrices to be 
collected and analyzed. 

PROCEDURE: The final rinse water (analyte-free) shall be rinsed on or 
through the sampling equipment, whether precleaned or field cleaned, 
collected, and placed in appropriate preserved containers. These blanks 
must be stored and transported with the samples. 

NOTE: The water used for volatile equipment blanks should be from 
the same or equivalent source as the trip blank water. 

FREQUENCY: When less than five samples of a similar matrix are taken, one 
equipment blank prepared on-site for precleaned or field-cleaned equipment 
must be collected and analyzed for each parameter. 

When five to ten samples of a similar matrix are taken, one equipment 
blank must be collected on field-cleaned equipment or one on-sice blank 
must be collected in precleaned equipment if no equipment is cleaned in 
the field. 

For sampling events involving ten or more samples, a minimum of one blank 
must be taken on precleaned equipment or at the rate of 5% (whichever is 
greater) of the samples in each analyte group for all matrices. One blank 
must be taken on field-cleaned equipment or at the rate of 5% (whichever 
is greater) of the samples in each analyre group for all matrices. 

11.1.4 Field Duplicates 

Field duplicates are taken, analyzed, reported and invoiced when requested 
by the client or specified by a project specific QA plan. Savannah 
Laboratories recommends that a minimum of one duplicate or 10% of samples 
be taken for all parameter groups and matrices to be collected and 
analyzed . 

11.1.5 Field QC Summary 

The frequency of field blanks and duplicates is summarized below: 

* Note: For nine or fewer samples, one equipment blank is required from 
either precleaned or field-cleaned equipment. 

No. 
Samples 

10+ 

5-9 

< 5 

Precleaned 
Equipment Blanks 

Minimum of one 
then 5 %  

One* 

One* 

Field-cleaned 
Equipment 
Blanks 

Minimum of 
one, then 5% 

One* 

One* 

T r i p  Blank 
(VOCs) 

One per 
cooler 

Not required 

Not required 

Duplicates 

Minimum of one 
then 102 

One 

Not required 
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If any equipment is cleaned in the field, the blank is to be taken from 
the field-cleaned equipment. 

11.2 Laboratory QC Checks 

The laboratories employ control samples to assess the validity of the 
analytical results. Determination of the validity of sample results is 
based on the acceptance criteria being met by the control sample. The 
acceptance criteria for each type of control sample are defined in the 
appropriate SOP. These acceptance criteria are determined from his~orical 
data, and meet the EPA CLP acceptance criceria as a minimum, The concrol 
samples are analyzed in the same manner as the field samples. QC check 
samples are analyzed on an analytical batch frequency unless otherwise 
stated. An analytical batch is defined as a group of samples which are 
processed as a unit. If the number of samples in the group is greacer 
than 20, each group of 20 samples or less is handled as a separate bacch. 

Orher QC check samples are analyzed for performance evaluations or as part 
of internal or external audirs as given in Section 14. BLind QC check 
samples are analyzed at a minimum in duplicate and at least semiannually. 
Results of any unacceptable QC check sample results obtained during DER- 
reportable project analysis are submitted to DER QAS in the project report 
as discussed in Section 1 5 .  

If particular laboratory method QC requirements are more stringent than 
the general procedures given below, the method QC requirement; are 
followed. 

11.2.1 Organics 

Uethod Blanks: A method blank will be run for each batch of samples. A 
blank is a clean sample (containing no reportable analyte). 

Lab Control Standards: Blank spikes or lab control standards will be run 
with each batch of samples processed. 

Surrogates: Appropriace surrogates (see Tables 5.1 and 5.2) will be added 
to all samples, standards and blanks. 

Matrix Spikes: Matrix spikes will be run with each batch at a frequency 
of 5% of samples. The CLP matrix spiking compounds will be used for all 
GC/MS semivolatile, volatile and chlorinated pesticides/PCB analyses (by 
GC). Appropriate matrix spikes will be used for other chromatographic 
methods . 

Matrix Spike Duplicates/Sample Duplicates: Duplicate samples or matrix 
spikes will be run with each batch or at a frequency of 5% of samples. In 
cases where duplicate matrix spikes are used, precision data are obtained 
on only the matrix spiking compounds. 
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11.2.2 Inorganic and General Chemistry 

Calibration Blanks: Calibration blanks are nondigested blanks which are 
run at a frequency of 10% of samples. 

Method Blanks: Method blanks should be run with each batch at a frequency 
of 5% of samples of the same matrix. 

Lab Control Standards: Blank spikes or lab control standards will be run 
with each batch of samples processed. 

Matrix spikes: Matrix spikes will be run at a frequency of 5 %  of samples. 

Duplicates: Duplicate samples or duplicate matrix spikes will be run at 
a frequency of 5X of samples. 

In cases where batch QC is sufficient, the matrix spike/duplicate will be 
on a field replicate (if available) or a laboratory provided sample of the 
same matrix. In the case of nonliquid inorganics, the digestion blank or 
extraction blank will be spiked. 

Cost for analyses of batch QC matrix spikes/duplicates, laboratory blanks 
and blank spikes (lab control standards) are included in the individual 
costs for analysis. 

For CLP protocols or other cases where "sample specific" (non-batch) QC is 
required, matrix spike/duplicates will be conducted on replicate samples 
provided by the client. In this case, matrix spikes/duplicates analysis 
will be invaiced as samples. If the client does not provide sufficient 
sample replicates for matrix spikes/duplicates, laboratory generated 
samples will be provided. 

11.2.3 Microbiology 

Quality control checks are routinely performed for all microbiological 
analyses. Strict requirements for the house deionized water must be met 
before it can be used in any testing. Each monitored parameter, its 
monitoring frequency, and its acceptance limits is as follows: residual 
chlorine, monthly, <O . l mg/L; trace metals (total Cd, Cr, Cu, Ni , Pb , Zn) , 
annually, < 1.0 rng/L; conductivity, daily < 1.0 umho/cm; heterotrophic 
plate count, monthly, < 1000 CFU/mL; and suitability (inhibiting residue), 
annually or for each new lot of detergent, ratio between 0.8 and 3 .O. - 

Other laboratory QC practices are utilized to provide accurate 
microbiological results. These include the use of autoclave tape to 
insure proper s~erilization of sample containers, media, etc. Incubators 
are maintained at 35 f 0.5" C and water baths at 44.5 k 0.2' C. 
Thermometers used for these monitoring purposes are calibrated annually 
against an NIST-certified thermometer. Other equipment, such as the 
dissecting microscope and colony counter are maintained in clean operating 
condition at all times. 
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Microbiological samples are analyzed in duplicate at a rate of 10% of 
positive samples. Positive controls are analyzed in association with 
ONPG-MUG analyses for total colifonn monthly ox upon receipt of a new lot 
of reagents. 

Blanks are routinely analyzed with microbiological samples. For membrane 
filter analyses, a sterile dilution water blank is run initially, after 
every 10 samples, and at the end of each analyrical run. For MPN 
analysis, sterile dilution blank is added to a lauryl rryptose broth tube 
for a blank for each analytical run. 

11.3 Routine Method Used to Assess Precision and Accuracy 

Control charts (Figures 11.1 and 11.2) for precision and accuracy are 
setup for each parameter immediately after the method is validated. 
Control charts are based on procedures in The Handbook for Analytical 
Quality Control in Water a n d  Wastewater Laborarories (EPA, 1979) and 
contain both "Warning Limits" (+ 2 standard deviations) and "Control 
Limits" (k 3 standard deviations). The initial limits used for a 
parameter are the values obtained from the method validation procedure (60 
CFR Part 136). Control limits are updated annually for all parameters. 
A minimum of ten data points is used to update these limits. Formulas 
used for calculations of precision and accuracy are provided in Section 
5 . 0 .  

Accuracy and precision limits are established for a specified 
concentration range. Concentration is divided into three ranges: low, 
mid, and high. Low level is defined as concentrations from the minimum 
detection limit to a level five times the MDL. Mid level is defined as 
the mean level between the minimum detection level and the upper and of 
the linear range. High level is defined as the concentration at the upper 
end of the linear range. Further information on these ranges is found in 
Section 9. The procedures used to determine the precision and accuracy 
targets in Section 5 are given in Table 11.1. 

11.4 Method Detection Limits and Reporting Limits 

Method detection limits (MDLs) are determined annually in accordance with 
the procedures in SW-846 and Appendix B of 40 CFR Part 136. This 
procedure includes analyzing seven prepared spikes or standards in reagent 
water at levels 3-5 times the estimated detection limit. The standard 
deviation of the seven replicate measurements is calculated, and the MDL 
is computed by multiplying this standard deviation by 3.14 (the Student's 
t value appropriate for a 99% confidence level with seven replicates). 

The method detection limit (MDL) calculated by the procedure described 
above is defined as the minimum concentrarion of a substance that can be 
measured in reagent water and reported with confidence that the analytical 
concentration is greater than zero. 

For other protocols ( i . e . ,  Contract Laboratory), other procedures are used 
to estimate detection limits. 
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Since MDLs are based on the analyses of standards in reagent water, they 
are not useful in reporting data for most environmental samples. Thus, 
practical quantitation limits (PQLs) are used for reporting a non-detected 
parameter. PQLs are defined as the lowest level that can be reliably 
achieved within specified limits of precision and accuracy during routine 
laboratory operating conditions. 

The new term from S W - 8 6 6 ,  Estimated Quantitation Limits (EQL) is used 
interchangeably with PQL: In all cases, PQLs are greater than MDLs. When 
PQLs are defined in SW-846 or the CLP protocols ( C R D L s ) ,  these defined 
PQLs are generally used in data reporting provided they are achievable and 
within the range of 10 times the standard deviation used in determining 
the MDL and 10 times the MDL. 
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FIGURE 11 .I 

MAMPtE OF CONTROL CW\RT FOR % RECOVERY 

% RECOVERY 
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FIGURE 11.2 

MAMPLE OF CONTROL C W  FOR % RPD 
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TABLE 11.1 

Methods used to Generate Accuracy and Precision Targets 

Method 

Quality Control  
Check Standards 
(QCCS ) 

Q u a l i t y  Control  
Check Standards 
(QccS> 

Duplicate Samples 

Matrix Spikes  

Purpose 

Accuracy 

P r e c i s  i o n  

P r e c i s i o n  

Accuracy 

Concentrat ion 
Level 

Mid Level 

Mid Level 

Mid Level 

Mid Level 

Mid Level 

Hethod References 

A l l  me ta l ,  g e n e r a l ,  
and organic  methods 
for which a QCCS i s  
a v a i l a b l e .  

A l l  me ta l ,  g e n e r a l ,  
and organic  methods 
f o r  which a QCCS i s  
a v a i l a b l e .  

A l l  methods f o r  which 
a QCCS is  not  
a v a i l a b l e  

Methods f o r  p r o j e c t -  
o r  agency- spec i f i c  
requirements .  

Methods f o r  p r o j e c t -  
o r  agency- spec i f i c  
requirements .  

Matrix Spike 
Dup l i ca t e s  

P r e c i s i o n  
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12.0 DATA REDUCTION, REVIEW, AND REPORTING 

12.1 Introduction 

In order to provide the highest quality data possible, an extensive syszem 
for data reduction, review, and reporting has been implemented. 

12.2 Sample Custody 

Upon receipt of the samples, the custody forms are checked against the 
sample identifications listed on the containers by the sample custodians, 
and a unique SL log number is assigned to each sample group. Any 
discrepancies are noted, including cooler temperatures, broken botcles 
and/or misidentified samples. The data manager or the project manager 
then notifies the client if discrepancies exist. 

After receipt, the samples are delivered to the appropriate laboratory 
seccions where the samples are checked for proper preservation and this 
information is recorded in bound notebooks when applicable. k'hen 
necessary, the samples are then stored in refrigerators that are monitored 
twice daily for.temperacure. 

12.3 Organization and Initiation of Sample Analyses 

The key to Savannah Laboratories' sample flow, analysis, data and QA 
review and archiving, and reporting system is the single LIMS network 
which controls the day to day production of the laboratories. This 
system, which is summarized in Figure 12.1, provides project managers, QA 
personnel, and all analysts immediate information on the status of any 
sample in all five facilities. This system schedules and prioritizes all 
work, provides a mechanism for sample tracking, review of reportables and 
QC data, generation of reports and invoices, and archiving of all reports 
and associated QC data. 

Upon receipt of custody forms, the project manager instructs data 
management personnel to log the sample analysis request and identification 
into the LIMS. The LIMS is based on an ADDS Mentor 7000 computer (HCR) 
which links the Tallahassee, Mobile, Deerfield Beach, Tampa, and Savannah 
facilities via telephone multiplex. This enables any project manager, 
section manager, QA manager, laboratory director, or chemist with 
authority to access projects to check the status of a project. 

If special handling or data packaging is required, the QA department 
receives copies of the custody forms and computer acknowledgement and then 
initiates a QA project file and determines the sample batching. A sample 
delivery group (SDG) sheet is established and distributed to all affected 
departments including the various laboratory chemists, project managers, 
and section managers. 

After the sample analysis request is logged into the LIMS and approved, 
the LXMS generates worksheets which are printed and distributed three 
rimes weekly. 
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FLOW CHART OF SL COMPUTERIZED LABORATORY INFORMATlON MANAGEMENT SYSTEM (LIMS) 

SAMPES SUBMiTlED 

ClienUField Crew 

FINAL REPORT I AND INYOICE 

CUSTODYNMS LOGIN 

SamplelData Coordinator 

No 

TO CLIENT 
Hard copy andlor 

Computer Transfer 

DATA ARCHNEDI 
PRELIMINARY REPORT 

PRINTED 

. -- REPORT ARCHIVED 

Hard Copy and 
Computer DisJTape 

1 
1 

No 

INVOICE TO 
ACCOUNTS RECEIVABLE 

ANALYSES AND 
INITIAL R M E W  

Anatyst 

PRINT WORKSHEETS 

PRINT 
APPROVAL SHEETS 
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12.4 Sample Analysis and Data Reduction 

Through the use of the worksheets and/or SDG sheets, the samples are 
prepared following the procedures given in each of EPA's approved methods. 
The preparation information is recorded in bound notebooks throughout the 
laboratory. 

12.4.1 Data Reduction 

Most sample concentration results are read directly from instrumentation 
without further reduction or calculations. Dilution factors are applied 
upon the dilution of samples having concentrations above the calibration 
range. In many cases, these are input into the instrument compucer and 
correct results are calculated automatically. In other cases,  a manual 
calculation may be made. All soil/solid wasre concentration results for 
all laboratory sections must be calculated on a dry weight basis prior to 
reporting by dividing the instrument result by the dry weight frac-' ~ l o n .  

Other than the cases discussed above, data obtained by the follo~ing 
method/instrument are directly reportable: volatile GC, volatile G C / M S ,  
semivolatile GC/MS, metals ICP, metals AA, general chemistry automated 
colorimetry, TOC, DO, turbidity, and pH. 

Methods data requiring reduction prior to reporting include semivolatile 
GC, titrimetric methods, BOD, COD, conductivity, manual W/VIS/IR, 
residue, and TOX. 

Table 12.1 gives equations used in computer-controlled instrumentation for 
data reduction as well as equations used for the manual calcularion of 
reportable concentration results. 

All laboratory pH meters are temperature compensated. Laboratory 
conductivity is always measured at 25°C.  

The Laboratory raw dsta containing the instrument-generated reports, 
manually calculated results, and all supporting preparation, calibration, 
and analytical data are retained at the individual work stations until 
reports are issued unless additional handling or data packaging is 
required. 

All field pH and conductivity meters are temperature compensated. Cell 
constants for field conductivity meters are determined by laboratory 
personnel annually as given in Section 9.4.2. Field conductivity is 
calculated as given in Table 12.1. A11 other field data are read directly 
from instrumentation. 

Bound field notebooks are used for documentation of required data 
reduction. Calculations are recorded in waterproof ink. 
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TABLE 12.1 

SlJlfURY OF EQUATIONS USED IN CALCUTIONS 

1 Equations 

BN/A Estractables a R C 5  [Internal Standard Method (625 and 827011 

Response Factor - As X Cis 
(m) Air X Cs 

ha = area of the characteristic ion of standard 
A i s  = area of the characteristic ion of internal standard 
Cs = cancentration of standard (ug/Ll 
Cis - concentration of the internal standard (u&/L) 
Water r & x C &  
Conc.. ug/L Ais 

As = area of the characteristic ion (sample) 
Ais = area of the characteristic ion (inLorna1 standaxdl 
Cis - concentration of th* standard (ug/L) 
RF = response factor 

Sediment - ult of internal standard x Aa x L 
Conc.. ulg/kg (kg of sampLe)tX solids x .01) Ais IV 

As - area of the characteristic ion (sample) 
his - area of the characteristic ion (internal standard) 
RF = response factor 

Reportins 

Water 

ug/L 
tor W/L) 

Units 

Sofid* 

u ~ / k 8  
(OZ mg/irgl 

u d k u  
(or mg/ks 

u l f i 8  
(or mg/k&) 

VO2 by U/?S [Internal Standard Method - See section on BN/Al 

POCs by GC 

Response Factor u*/L of comuound to be measured 
(RF) peak height 

Water * RF x peak height x dilution factor 
Conc., ue/L 

Sediment - RF x peak haiuht x liter eauivalent of std. volmc 
Conc.. ug/L (k6 of sample)(% solids x .01) 

Perticides/PCBa d Other eC Procedures 

Response Factor - ua of analvte 
(RF) (Standard) peak area 

Water Conc., ug/L - RF x peak area x 
extract voluma in uL 

(liters of sample axtracted)(inj*ction voluma in uL) 

Sediment Conc.. ug/k& - W X pa* area x 
extract volume in uL 

(kg of sample extracted)(% solids x .Ol)(injection volume in uL) 

ug/L 
(or m6/L 

us/L 
(OK I ~ / L )  
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TABLE 12.1 

SUHMARY OF EQUATIONS USED IN CALCULATIONS 

Equations Reporting Units 

- 

Metals 

Cal ib ra t ion  curve cons+ruction 

y = a + b  

y - absorbance 
m - s lope  = absorbance 

concentra t ion 

x = concentra t ion (rns/L) 
b = y i n t e r c e p t  

Calcula t ion of  water s u ~ p l e  concentra t ion 

Water Conc., u&/L x dilution f a c t o r  
m 

Sediment Conc.. mg/kg = 
m&/L x d i l u t i o n  Factor x Linal  volume ( l i t e r s )  of  d i s e s t  

tirg of  s m p l e ) ( Z  s o l i d s  x .Ol) 

W m S  and IR Procsdurcs 

Cal ib ra t ion  curve const ruct ion ( r o e  r n e ~ a l s )  

Ua t e r  
Conc., mg/L = x d i l u t i o n  f a c t o r  

m 

Sediment - mg/L x l i t e r s  af l e a c h a t e  ( o r  d i c c s t l  
Conc . ik5 of sample)(Z s o l l d s  x -01 )  

General T i t r i m e t r i c  Procedutes 

Ilnalyte,  mg/L d,,, X T i t e r  X eq. wt. X LOO0 
Vol. of rautplr t i t r a t e d  

- 
BOD 

BOD, -/I. J I n t .  W - F i n a l  DO) - Seed Correct ion Factor  
V o l .  f r a c t i o n  of  sample 

aa, 
I 

COD, ms/L - JBUr t i t e r  - sample t i t e r )  X N,, X 8000 
V o l .  of sample .  mL 

Water 

ug/L 
( o r  m/L) 

mg/L 

mg/L 

mg/L 

mg/L 

Solid* 

ug/kg 
( 0 :  cg/ks) 

ms/kg 
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TABLE 12.1 

SUMMARY OF EQUATIONS USED IN CALCULATIONS 

Equations 

Conductivity 
* 

Cell constant - 1000 
Observed conductivity o f  1000 - G / c m  s t d .  

Residue 

Res idue ,  !ng/L = Total  w t .  - W t .  o C  d i s h  or f i l t e r  
Vol. of sampll. I 

'MX 

T O X ,  pl/L = (C1 + C2 - 2C3) X 1000 mL 
V a l .  of sample 

TOX, mg/kg - instrumeat readins X 5 
pL injected dry W L .  f rac t ion  

Data for s o l i d  or semisolid sample are reported on a dry weight b a s i s .  

Reporting 

Water 

rS/cm 

ms/L 

w/L 

Uni tr 

%Lid* 

mg./ks 
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12.4.2 Chromatographic and Data File Idenrification 

Chromatograms and data files are given a unique alphanumeric 
identification by the chemists initiating the analyses in each section 
where appropriate. These file identification numbers reflect either the 
date the sequence was initiated (GC sections), the order in which the 
samples were analyzed (GC/MS sections), and/or the sample identification 
and log numbers given by the client and listed on the LIMS. 

12.5 Data Transfer and Review 

12.5.1 Data Transfer to LIMS 

The analytical results are entered on the sectional worksheets after 
review. The worksheet data are entered into the LIMS by the daca encry 
technicians. 

Afeer the data are entered into the LIMS, project manager approval sheets 
are printed and the project managers and one of the data managers check 
each worksheet against the information entered into the LIMS for transfer 
errors and anomalies. 

12.5.2 Data Review 

Laboratory analytical results are reviewed by the chemist responsible for 
the analysis and/or a peer chemist or a section supervisor. Prior to 
entering the reportable data into the LIMS, laboratory raw data have been 
reviewed, stamped, and signed to ensure that all of the method 
specifications have been met. This includes checking the extraction, 
digestion, distillation, and other preparation logs, as well as ensuring 
that all precision and accuracy requirements are addressed, and all steps 
of the analyses have been completed. If any problems arise during the 
analysis of the sample batch, it is the responsibility of the chemist and 
the section supervisor to bring this to the attention of the project 
manager, section manager, and QA manager through a written correcrive 
action report. 

The field/sampling manager is responsible for data review of all field- 
generated data. This includes verifying that all field descriptive data 
is recorded as per Section 6, that all field calibration requirements have 
been mer as per Section 9, that all field QC data have met criteria given 
in Table 5.3, and that field data are entered accurately on worksheets. 

For reports on which QA deliverables are required, data flags are used to 
inform the project manager and the client of any additional information 
that might aid in the interpretation of the data. The data flagging 
system incorporates the data qualifiers specified in the Contract 
Laboratory Program protocols, as well as .additional flags used to help 
explain batch specific events. 

When data acquisition and reporting have been completed, the project 
manager reviews and prepares the final report. Because the project 
managers have extensive experience in evaluating analytical dara, they 
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have developed both objective and subjective techniques for data review. 
Each value reported is reviewed in the context of the respective 
environmental matrix and all available QC/QA data. Outliers or other 
abnormal values are carefully scrutinized, and samples are reanalyzed if 
the abnormalities cannot be explained. Where there are cases in which the 
results from spiked samples suggest interferences, attempts are made to 
remove the interferences, or alternate analytical procedures are used. If 
the interference problem cannot be resolved, the data are flagged and/or 
a narrative is included with the report. 

12.5.3 Special Project or Data Package Reviev 

If special handling and/or data packages are requested by the client, the 
QA department also reviews the project report and the raw data. This 
includes checking to ensure that holding time requirements are met, 
reviewing inrernal chain of custody, recalculating results and detection 
limits, checking calibrations, reviewing all quality control data and/or 
conrrol charts, and initiating any corrective action or reanalyses that 
might be appropriate. 

If requested, the data packages are paginated, copied, and bound by the QA 
staff. 

12.6 Reporting 

The final report is printed and signed by the project manager after all 
review has been completed. 

Figures 12.2 - 12.5 are examples of RESULTS ONLY SL Level 0, SL Level 1, 
SL Level 2, and SL Level 3 (CLP equivalent) typical reports for liquids 
samples. For CLP parameters, the CLP forms from the CLP SOW are generated 
by instrument software and are submitted to the client. If requested by 
the client or a project specific QA Plan, hybrid/custom reports or CLP 
data packages with diskette deliverables can be provided. All LIMS 
reports can be downloaded onto diskettes or most client's computers. 

The data flags that may appear in a project report are defined on the 
signature page, and any additional comments are also footnoted on this 
page 

If data packaging is requested, a paginated, copied, and bound data 
package is provided in addition to the project report. The format of the 
project report and/or data package can be adjusted to meet the needs of 
the client. 

12.7 Data Storage 

The raw data are stored in metal filing cabinets at each work station 
until the cabinets are filled to capacity.. The data are then transferred 
to a secured area and filed chronologically by laboratory section in 
banker's boxes for a period of 3-5 years. If the data are to be purged to 
the client or need to be separated from the general raw data files, the 
data can be boxed, labeled and stored in a separate secured area. 
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Hard copies of a l l  reports are maintained for 3 - 5  years in c l i e n t  f i l e .  
A l l  LIMS reports and associated QC data are kept for a minimum of three 
years on the LIMS hard discs or magnetic tape. A l l  data on the LIMS are 
backed up dai ly  on magnetic tape. 

A l l  in-lab data generated by computer systems are stored t o  tape when the 
capability e x i s t s .  The tapes are labeled and stored at  the individual 
work stations. 

Keys t o  the data storage areas are retained by the QA staff and the 
section/departmenr managers. 
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FIGURE 12.2 

EXAMPLE OF RESULTS ONLY REPORT 
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LOG NO: SE-00010 

Received: 21 FEB 91 

Example Client 
333 Main St. 
Savannah, GA 31404 

Project: SL 0 (Results only) Report 
Sampled By: Clienc 

REPORT OF RESULTS Page 1 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 
- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
00010 -1 Water Sample 1 (Collected 2-21-91) 
- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  - - - - - - - - - _ - _ _ _ _ - - _ - _ _ _  
PARAMETER 00010-1 
- - * - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - _ - - - - - - -  - - - - - - - - - _  _ _ _ _ - - _ - _ _  
Purgeable Halocarbons (601/8010) 
Bromodichlosomethane, ug/l c1.0 
Bromofom, ug/l c1. 0 
Bromomethane, ug/l c 1 . 0  
Carbon Tetrachloride, ug/l c1.0 
Chlorobenzene, ug/l c1.0 
Chloroethane, ug/l el. 0 
2-Chloroethylvinyl Ether, ug/l ~ 1 . 0  
Chlorof o m ,  ug/l cl. 0 
Chloromethane, ug/l c1.0 
Dibromochlormethane, ug/l e1.0 
1,2-Dichlorobenzene, ug/l c1.0 
1,3-Dichlorobenzene, ug/l c1.0 
1,4-Dichlorobenzene, ug/l el. 0 
Dichlorodifluoromethane, ug/l c1.0 
1.1-Dichloroethane, ug/l c1.0 
1,2-Dichloroethane, ug/l ~ 1 .  0 
1,l-Dichloroethene, ug/l e1.0 
Trans-1,2-Dichloroethylene, ug/l ~ 1 . 0  
1,2-Dichloropropane, ug/l c1.0 
Cis-1,3-Dichloropropene, ug/l ~1.0 
Trans-1,3-Dichloropropene, ug/l el. 0 
Methylene Chloride, ug/l <1.0 
1,1,2,2-Tetrachloroethane, ug/l c1.0 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - * - - - - - - - -  * - - - - - - - - -  - - - - " _ _ - _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ - _ _ _ _  

SAVANNAH LABORATORIFS 
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LOG NO: SE-00010 

Received : 21 FEB 91 

Example Client 
333 Main St. 
Savannah, GA 31404 

Project: SL 0 (Results only) Report 
Sampled By: Client 

REPORT OF RESULTS Page 2 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 
- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _  
00010-1 Water Sample 1 (Collected 2-21 -91) 
- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - _ - - _ _ _ - - - _ _ _ - - -  
PARAMETER 00010-1 
- - - - - _ _ - - - - - - - - - - - - - - - - - - - - - -  - - _ - - - - _ _ -  _ - - - - - - - - -  " _ _ - - - - - - -  - - - - - - _ - - _  - _ _ _ _ _ _ C _ _  

Tetrachloroethene, ug/l ~ 1 . 0  
l,l,l-Trichloroethane, ug/l ~ 1 . 0  
1,1,2-Trichloroethane, ug/l cl.0 
Trichloroethene, ug/l c1.0 
Trichlorofluoromethane, ug/l c1.0 
Vinyl Chloride, ug/l c1.0 
Purgeable Aromatics (602/8020) 
Benzene, ug/l c1.0 
Chlorobenzene, ug/l c1.0 
1,2-Dichlorobenzene, ug/l ~ 1 . 0  
1,3-Dichlorobenzene, ug/l c1.0 
I, 4 - Di chlorobenzene , ug/l c1.0 

Ethylbenzene, ug/l c1.0 

Toluene, ug/l c1.0 
Xylenes, ug/l c1. 0 
Lead , ug/l c5.0 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - m e - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  

Methods: EPA 40 CFR Part 136 

J. W. Andrews, Ph. D. 

SAVANNAH LABORATORlES S L r cn-nr*' sunces. mc. 



S e c t i o n  12 
Revis ion 0 
Date: 9/92 
Page 13 of 29 

FIGURE 12 -3 

EXAMPLE OF SL LEVEL I REPORT 
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LOG NO: SE-00011 

Received: 21 FEB 91 

Example Client 
333 Main St. 
Savannah, GA 31404 

Project: SL I Report 
Sampled By: Client 

REPORT OF RESULTS Page 1 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 
- - - - - - - - - - -  - - - - - - - - L - - r - , - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - * - - - -  

00011-1 Water Sample 1 (Collected 2-20-91) 
- . . - - - - - - - - -  - - - - - - - - - - - - - - - - - - ~ ~ - - - - - - - ~ - - - - - - - - - - - - - - -  - - c - - - - - - - - - - - - - - - - - - -  

PARAMETER 00011 -1 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - _ - - _ _ - - - -  - - - - - _ _ - _ _  _ _ - _ _ _ _ _ _ _  
Purgeable Halocarbons (601/8010) 
Brornodichloromethane, ug/l c1.0 
Bromof o m ,  ug/l cl. 0 
Bromomethane, ug/l c1.0 
Carbon Tetrachloride, ug/l c1.0 
Chlorobenzene, ug/l c1.0 
Chloroethane, ug/l c1.0 
2-Chloroethylvinyl Ether, ug/l c1.0 
Chlorof o m ,  ug/l ~ 1 . 0  
Chloromethane, ug/l cl - 0 
Dibromochloromethane, ug/l c1. 0 
1,2-Dichlorobenzene, ug/l ~ 1 . 0  

1,3-Dichlorobenzene, ug/l e1.0 
1,4-Dichlorobenzene, ug/l c1.0 
Dichlorodifluoromethane, ug/l c1.0 
1,l-Dichloroethane, ug/l <1. 0 
1,2 - Di chloroethane , ug/l c1.0 
l,l-Dichloroethene, ug/l <1.0 
Trans-1,2-Dichloroethylene, ug/l ~ 1 . 0  
1,2-Dichloropropane, ug/l cl. 0 
Cis-1,3-Dichloropropene, ug/l c1.0 
Trans-1,3-Dichloropropene, ug/l c1.0 
Methylene Chloride, ug/l cl. 0 
1,1,2,2-Tetrachloroethane, ug/l c1.0 
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LOG NO: SE-00011 

Received: 21 FEB 91 

Example Client 
333 Main St. 
Savannah, GA 31404 

Project: SL I Report 
Sampled By: Client 

REPORT OF RESULTS Page 2 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 
* - - - - - - - - - -  - - - - - - - - - - - - - - - - - * - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . .  
00011-1 water Sample 1 (Collected 2-20-91) 
- - - - - - . . - - - -  - - - - - - - - - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - * -  - - - - - - - - - - - - - - - - - - - - - -  
PARAMETER 00011 - 1 

Tetrachloroethene, ug/l ~ 1 . 0  
l,l,l-Trichloroethane, ug/l c1.0 
1,1,2-Trichloroethane, ug/l c1.0 
Trichloroethene, ug/l c1.0 
Trichlorofluoromethane, ug/l c1.0 
Vinyl Chloride, ug/l c1.0 
Purgeable Aromatics /602/8020) 
Benzene, ug/l c1.0 
Chlorobenzene, ug/l cl .0 
1,2-Dichlosobenzene, ug/l c1. 0 
1,3-Dichlorobenzene, ug/l c 1 . 0  
1,4-Dichlorobenzene, ug/l c1.0 
Ethylbenzene, uq/l c1.0 
Toluene, ug/l c1.0 
Xylenes, ug/l c1.0 

Lead , ug/l c5  . O  
_ - - _ _ _ _ _ _ _ _ - _ _ _ - - - - - - - - - - - - - -  - - _ - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - * - - - - - - -  - - - - - - - - - _  

SAVANNAH LABORATORIES 
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LOG NO: SE-00011 

Received: 21 FEB 91 

Example Client 
333 Main St. 
Savannah, GA 31404 

Project: SL I Report 
Sampled By: Client 

REPORT OF RESULTS Page 3 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 

00011 -2 Method Blank 
00011-3 Laboratory Control Standard (LCS) O Recovery 
00011-4 Precision ( O  RPD from LCS) 
- - - - * - - - _ - -  - - - - - - - - - - * * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - * . - - - - - * -  

PARAMETER 00011-2 
- - - - - - - - * - - - - - - - - - - - - - - - - - - - -  _ _ - - - - - - - -  - - - - - - - - _ _  _ _ _ _ _ _ _ _ * _  

Purgeable Halocarbons (601/8010) 
Bromodichloromethane, ug/l c1. 0 
Bromoform, ug/l 41.0 
Bromomethane, ug/l 41.0 
Carbon Tetrachloride, ug/l c1 .O 
Chlorobenzene, ug/l c1.0 
Chloroethane, ug/l c1.0 
2-Chloroethylvinyl Ether, ug/l c1.0 
Chlorof o m ,  ug/l <la 0 
Chloromethane, ug/l c1.0 
Dibromochloromethane, ug/l c1.0 
1,2-Dichlorcbenzene, ug/l <I-0 
1,3-Dichlorobenzene, ug/l cT.0 
1'4-Dichlorobenzene, ug/l c1.0 
Dichlorodifluoromethnne, ug/l e1.0 
1,l-Dichloroethane, ug/l c1.0 
1.2-Dichloroethane, ugjl el. 0 
1,l-Dichloroethene, ug/l cl.0 
Trans-1,2-Dichloroethylene, ug/l cl. 0 
1,2-Dichloropropane, ug/l c1. 0 

Cis-1,3-Dichloropropene, ug/l el. 0 
Trans-1,3-Dichloropropene, ug/l c1.0 

S L SAVANNAH LABORATORIES 
A L m M n u C U I A L  SDlnCCZ. CK. 
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LOG NO: SE-00011 

Received: 21 FEB 91 

Example Client 
333 Main St. 
Savannah, GA 31404 

Project: SL I Reporc 
Sampled By: Client 

REPORT OF RESULTS Page 4 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 
_ - - - - - - - - - _  - - - - - - - - r - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - -  
00011-2 Method Blank 
00011-3 Laboratory Control Standard (LCS) k Recovery 
00013 -4 Precision ( a  RPD from LCS) 
- - - - - _ _ - - _ _  - - - - - - - - - - - - - - _ _ _ - _ - - - - - - - - - - - - - - - - - * - * -  - - - - - - - - _ - _ - - - - - - - - - - -  
PARAMFI"I'R 00011-2 00011-3 00011-4 
- - - - - - - - - _ - - - - - - - - - - - - - - - - - - -  - - * - - - - - - -  ---..------ - - - - - - _ - - -  * - - - - - * - - -  - - - - - - - - - -  
Methylene Chloride, ug/l c1.0 - - - - - -  
1,1,2,2-Tetrachloroethane, ug/l el. 0 - - -  
Tetrachloroeehene, ug/l ~ 1 . 0  - - -  
l,l,l-Trichloroethane, ug/l c1.0 - - * - - -  
1,1,2-Trichloroethane, ug/l ~1.0 - - -  - - -  
Trichloroethene, ug/l c1 .O 101 % 1.3 k 
Trichlorofluoromethane, ug/l ~1.0 - - -  - - - 
Vinyl Chloride, ug/l <I. 0 - - -  - - -  
Purgeable Aromatics (602/8020) 
Benzene, ug/l ~ 1 . 0  99 % 1.4 is 
Chlorobenzene, ugfl c1.0 ..-- - - -  
1,2 -Dichlorobenzene, ug/l ~ 1 . 0  - - - - - -  
1,3-Dichlorobenzene, ug/l c 1  .O - - -  - - -  
L,4-Dichlorobenzene, ug/l c1.0 - - -  - - -  
Ethylbenzene, ugjl ~ 1 . 0  - - - - - -  
Toluene, ug/l <l. 0 103 2 2.7 % 
Xylenes, ug/l <1.0 - - - - - - 
Lead , ug/l c5.0 100 's 10 % -----------------------.----- - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - _ _ - _  _ _ _ _ _ * _ * _ _  

Methods: EPA 40 CFR Part 136 

J. W. Andrews, Ph. D. 
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FIGURE 12.4 

EXAMPLE OF SL LEVeL I1 REPORT 
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LOG NO: SE-00012 

Received: 21 FEB 91 

Example Client 
333 Main St. 
Savannah, GA 31404 

Project: SL I1 Report 
Sampled By: Client 

REPORT OF RESULTS Page I 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 
- - - - - - _ _ - _ _  - _ - - - - - - - _ - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - * - - - - _ - - _ _ _ _ _  

00012-1 Water Sample 1 (Collected 2-20-911 02-20-91 
- - - - - - - - - - _  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - *  - - - - . . - - - - - - - - -_-- -_____ 
PARAMETER 00012 -1 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - _ - - - - - - -  - - - - - - - - - -  - - - - r - - - _ -  

Purgeable Halocarbons (601) 
Bromodichloromethane, ug/l <I . 0 
Bromof o m ,  ug/l c1.0 
Bromomethane, ug/l c1.0 
Carbon Tetrachloride, ug/l c1.0 
Chlorobenzene, ug/l <1.0 
Chloroethane, ug/l c1.0 
2-Chloroethylvinyl Ether, ug/l ~ 1 . 0  
Chlorof arm, ug/l <1.0 
Chlorornethane, ug/l c1.0 
Dibromochloromethane, ug/l <1.0 
1,2-Dichlorobenzene, ug/l el. 0 
1,3-Dichlorobenzene, ug/l ~ 1 . 0  
1,4-Dichlorobenzene, ug/l <I. 0 
Di&lorodifluoromethane, ug/l cl .O 
1 , 1 -Dichloroethane, ug/l c1.0 
1,2 - Dichloroethane , ug/l c1.0 
1,l-Dichloroethene, ug/l el. 0 
Trans-1,2-DichloroethyIene, ug/l c1.0 
l,2-Dichloroprapane, ug/l c1.0 
Cis-l,3-Dichloropropene, ug/l c1.0 
Trans-1,3-Dichloropsopene, ug/ l  c1 .O 
Methylene Chloride, ug/l c1.0 
1,1,2,2-Tetrachloroethane, ug/l c1.0 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  -------I-- - - - - - - - - - *  - _ _ _ * _ _ _ _ _  _ _ _ _ _ _ _ _ - _  _ I _ _ _ _ _ _ _ _  
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LOG NO: SE-00012 

Received: 21 FEB 91 

Example Client 
333 Main St. 
Savannah, GA 31404 

REPORT OF RESULTS 

Project: SL I1 Report 
Sampled By: Clienr 

Page 2 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES DATE SAMPLED 
- - - - - - * - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  * - - - - - - - - - - - - - - - - - - _ _ _ _  

00012-1 Water Sample 1 (Collected 2-20-91) 02-20-91 
- - - - - - - _ r - -  - - - - - - - - - - _ - - - _ - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - . . - - - - - - - _ _ _ _  
PARAMETER 00012 -1 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - r - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - _ _  
Tetrachloroethene, ug/l c1.0 
l,l,l-Trichloroethane, ug/l c1.0 
1,1,2-Trichloroethane, ug/l ~ 1 . 0  
Trichloroethene, ug/l c1.0 
Trichlorofluoromethane, ug/l c1.0 
Vinyl Chloride, ug/l ~ 1 . 0  
Surrogate - Bromochloromethane, ug/l 94 tr 
Date Analyzed 02.22.91 
Purgeable Aromatics (602/8020) 
Benzene, ug/l ~ 1 . 0  
Toluene, ug/l c1.0 
Ethylbenzene, ug/l cl.0 
Total Xylenes, ug/l c1.0 
Methyl-Tert-Butyl-Etber (MTBE), ug/l <1.0 
Tota l  Volatile Organic Aromatics, ug/l ~ 1 . 0  
Surrogate - afa,a-Trifluorotoluene , ug/l 97 2 

D a t e  Analyzed 02.22.91 
Lead 
Lead , ug/l ~ 5 . 0  
Date Analyzed 02.22 -91 

SAVANNAH UBORATORIES S L r r-wHtar sa-, *vc 
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U3G NO: SE-00012 

Received: 21 FEB 91 

Example Client 
333 Main St. 
Savannah, GA 31404 

Project: SL 11 Report 
Sampled By: Client 

REPORT OF RESULTS Page 3 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 
- - - - - - - - - - -  - - - - - - - - - - - - - * * - - - - - - - - - - - - - - - - * - - - - - - - - - - - - - - - - - -  

00012 -2 Method Blank 
00012 -3 Laboratory Control Standard (LCS) % Recovery 
00012-4 Precision (k RPD from LCS) 
_ - - - - _ _ - - - -  - " - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - & - - - - * - - - - - - - - - - - -  

PARAMETER 00012 - 2  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - * - - - - -  - - - - - - - - c -  - - - - ^ - - - - -  

Purgeable Halocarbons (601) 
Bromodichloromethane, ug/l c1.0 
Brornof o m ,  ug/l c1.0 
Bromomethane, ug/l el. 0 
Carbon Tetrachloride, ug/l c1.0 
Chlorobenzene, ug/l ~ 1 . 0  
Chloroethane, ug/l c1.0 
2-Chloroethyivinyl Ether, ug/l ~ 1 . 0  
Chloroform, ug/l c1.0 
Chloromethane, ug/l c1.0 
Dibromochloromethane, uq/l c1.0 
1,2-Dichlorobenzene, ug/l c1.0 
1,3-Dichlorobenzene, ug/l c1.0 
1,4 -Dichlorobenzene , ug/l ~ 1 . 0  
Dichlorodifluoromethane, ug/l <I. 0 
1,l-Dichloroethane, ug/l cl. 0 
1,2-Dichloroethane, ug/l el. 0 
1'1-Dichloroethene, ug/l c1.0 
Trans-1,2-Dichloroethylene, ug/l c1.0 
1,2-Dichloropropane, ug/l ~1.0 
Cis-1,3-Dichloropropene, ug/l c 1 . 0  
Trans-1,3-Dichloropropene, ug/l <I - 0  
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LOG NO: SE-0001: 

Received: 21 FEB 91 

Example Client 
333 Main St. 
Savannah, GA 31404 

Project: SL I1 Report 
Samnled By: Client 

REPORT OF RESULTS Page 4 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 
- - - - - - - - - - -  - - - - - - - - - - - - - C - _ - - _ - - - - - - - - - - - - - - - " - - - - - - - - - - - - - - -  

00012 -2 Method Blank 
00012 -3 Laboratory Control Standard (LCS) ir Recovery 
00012 -4 Precision I %  RPD f r o m  LCS) 
- - - - - - - - - - -  - - - - - - - - - - - - I - - _ - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
PARAMETER 00012 - 2 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Methylene Chloride, ug/l c1.0 
1,1,2,2-Tetrachloroethane, ug/l ~1.0 
Tetrachloroethene, ug/l <1 .O 
1,1,1-Trichloroethane, ug/l <l.O 

1,1,2-Trichloroethane, ug/ l  ~ 1 . 0  
Trichloroethene, ug/l €1.0 
Trichlorofluoromethane, ug/l cl.0 

Vinyl Chloride, ug/l c1.0 
Surrogate - Brornochloromethane, ug/l 98 % 

Date Analyzed 02.22 -91 
Purgeable Aromatics (602/8020) 
Benzene, ug/l el- 0 
Toluene, ug/l c1.0 
Ethylbenzene, ug/l <1.0 
Total Xylenes, ug/l d1.0 
Methyl-~ert-Butyl-Ether ( M I B E ) ,  ug/l c1.0 
Total Volatile Organic Aromatics, ug/l ~1.0 
Surrogate - a,a,a-Trifluoratoluene , ug/l 99 0 
Date Analyzed 02.22.91 
Lead 
Lead , ug/l ~5.0 
Date Analyzed 02 -22.91 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Methods: EPA 40 CFR Part 136 
Case Narrative - No QC problems were encountered. 

J. W. Andrew~, Ph. D. 

S L SAVANNAH LABORAllfORlES 
8 UrvMmNMcwrAL S a m .  m. 
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FIGURE 12 - 5  

EXAMPLE OF SL LEVEL 111 REPORT 
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LOG NO: SE-00015 

Received: 21 FEB 91 

Example Client 
333 Main St. 
Savannah, GA 31404 

Project : SL If I Reporr (CLP m e )  
Sampled S y :  Client 

REPORT OF RESULTS Page 1 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 
- - - - - - - - - - -  - - - - - - - - * - f * _ _ - - - - - - - - - - - - - - - - - - - * - - - - - -  - - - - - - - - _ - _ - - - _ * _ _ _ _ _ _  

00015-1 Water Sample 1 (Collected 2 -20-91) 
- - I - - - - - - - -  - - - - - - - - - - - ~ - _ _ ~ ~ - ~ ~ ~ - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - _ - _ - _ _ _ - - _ _ - - -  
PARMETER 00015-1 
- - - - - - - - * - - - * - - - - - - - - - * - - - - - -  - - * - - - - - - -  - - - - - - - - - -  - - - _ - - * - - -  - . . - - - - - - -_ _ * _ - - _ _ - _ _  

Purgeable Halocarbons (601) 
Bromodich~oromethane, ug/l 1.OU 
Bromof o m ,  ug/l 1. OW 
Brornomethane, ug/l 1.OU 
Carbon Tetrachloride, ug/l 1. OU 
Chlorobenzene, ug/l 1.0U 
Chloroethane, ug/l 1.OU 
2-Chloroethylvinyl Ether, ug/l 1.OU 
Chlorof o m ,  ug/l 1. OW 
Chloromethane, ug/l 1.OU 
Dibromochloromethane, ug/l 1. OU 
1,2-Dichlorobenzene, ug/l 1.00 
1,3-Dichlorobenzene, ug/l 1.OU 
1,4-Dichlorobenzene, ug/l 1. OD 
Dichlorodifluoromethane, ug/l 1.0U 
1,l-Dichloroethane, ug/l 1-00 
1,2-Dichloroethane, ug/l 1.0U 
1,l-Dichloroethene, ug/l 1.OU 
Trans-1,2-Dichloroethylene, ug/l 1. OU 
1,2-Dichloropropane, ug/l 1.OU 
Cis-1,3-Dichloropropene, ug/l 1.OU 
Trans-1,3-Dichloropropene, ug/l 1.OU 
Methylene Chloride, ug/l 1-00 
1,1,2,2-Tetrachloroethane, ug/l 1-OU 

- - _ _ - - _ - - - _ _ _ _ _ - - - _ - - - - - - - - - -  - - - * - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  

SAVANNAH LABORAYORIES s L . E V E l 7 . L  sm-. rrc 
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LOG NO: SE-00015 

Received: 21 FEB 91 

Example Client 
333 Main St. 
Savannah, GA 31404 

Project: SL I11 Report (CLP Type) 
Sampled By: Client 

REPORT OF RESULTS Page 2 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 
- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . .  
00015 -1 Water Sample 1 (Collected 2-20-91) 

Tetrachloroethene, ug/l 
1,1,1-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ugjl 
Trichloroethene, ug/l 
Trichlorofluoromethane, ug/l 
Vinyl Chloride, ug/l 
Surrogate - Bromochloromethane, ug/l 
Date Analyzed 
Purgeable Aromatics (602/8020) 
Benzene, ug/l 
Toluene, ug/l 
Ethylbenzene, ug/l 
Total Xylenes, ug/l 
Methyl-Tert-Butyl-Ether (MTBE), ug/l 
Total Volatile Organic Aromatics, ug/l 
Surrogate - a,a,a-Trifluorotoluene , ug/l 
Date Analyzed 
Lead 
Lead , ug/l 
Date Analyzed 
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LOG NO: SE-00015 

Received: 21 FEB 91 

Example Client 
333 Main St. 
Savannah, GA 31404 

Project: SL I11 Report (CLP T'ype) 
Sampled B y :  Client 

REPORT OF RESULTS Page 3 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 
- - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - * - - - - - - - - - * - -  . . . . . . . . . . . . . . . . . . . . . .  
00015-2 Method Blank 
00015 -3 Laboratory Control Standard (LCS) % Recovery 
00015 -4 Precision I %  RPD from LCS) 
- - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
PARAMETER 00015 -2 00015-3 00015-4 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - -  - - - - - - - - - C  - - - - - - - - - -  * - - - - - - - - -  - - - - - - - - - -  
Purgeable Halocarbons (601) 
Bromodichlorornethane, ug/l 1 .OU - - -  - - -  
Bromof o m ,  ug/l 1. OU - - -  
Bromomethane, ug/l I.0U - - - - - -  
Carbon Tetrachloride, ug/l 1. OU - - -  - - .. 
Chlorobenzene, ug/l 1.00 108 t 2.2 5. 
Chloroethane, ug/l 1.0U - - -  - T - 
2-Chloroethylvinyl Ether, ug/l I.OU - - -  - - -  
Chlorof o m ,  ug/l 1.OU - - -  - - -  
Chloromethane, ug/l 1.OU - - -  - - -  
Dibromochloromethane, ug/l 1 .OW - - -  - - -  
1,2-Dichlorobenzene, ug/l 1.OU - - -  - - -  
1,3-Dichlorobenzene, ug/l 1.0U - - -  - - -  
1,4-Dichlorobenzene, ug/l 1. OU - - -  - - - 
Dichlorodifluoromethane, ug/l 1.OU - - -  - - -  
I,l-Dichloroethane, ug/l I.0U - - -  - - - 
1,2-Dichloroethane, ug/l 1.OU - - -  - - -  
1,l-Dichloroethene, ug/l 1. OU 100 % 1.8 tr 
Trans-1,2-Dichloroethylene, ug/l 1. OU - - -  - - - 
1,2-Dichloropropane, ug/l 1.00 - - -  - - -  
Cis-1,3-Dichloropropene, ug/l 1. OU - - -  - - - 
Trans-1.3-Dichloropropene, ug/l 1 .OU - - -  - - -  

- - - _ - - - _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - -  - - - - - - - - - -  - * - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  

SbVANNAH LABORATORIES S L t w m m y E R r m  s m m .  H. 
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LOG NO: 52-00015 

Received: 21 FEB 91 

Example Client 
333 Main St. 
Savannah, GA 31404 

Project: SL 111 Report (CL? Type) 
Sampled By: Client 

REPORT OF RESULTS Page 4 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 
- - _ - - _ - _ _ - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - -  
00015 -2 Method Blank 
00015-3 Laboratory Control Standard (LCS 1 4 Recovery 
00015 - 4  Precision ( 5  RPD from LCS) 
- _ _ - _ _ - _ _ - -  C " - - - - - - - _ - - - - - - - r - - * - - - - - - - - - - - - - - - - - - -  - - - - - - - _ - - - - - - - - - - * _ _ _  

PARAMETER 00015-2 00015 - 3 00015-4 
- - _ - - _ - _ _ - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - -  - * - - - - * - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - * -  

Methylene Chloride, ug/l 1. OW - - -  - - -  
1,1,2,2-Tetrachloroethane, ug/l 1.OU - - -  - - -  
Tetrachloroethene, ug/l 1.OU . - - -  - - -  
l,l,l-Trichloroethane, ug/l 1. OU - - -  - - -  
1,1,2-Trichloroethane, ug/l 1.0U - - -  - - - 
Trichloroethene, ug/l 1.OU 93 ir 1.3 % 
Trichlorofluorornethane, ug/l 1.OU - - -  - - - 
Vinyl Chloride, ug/l 1.OU - - -  - - -  
Surrogate - Bromochloromethane, ug/l 98 5. 97 % 4.5 % 
Date Analyzed 02 -22 -91 - - -  - - -  
Purgeable Aromatics (602/8020) 
Benzene, ug/l 1. OW 99 ir 4.5 a 
Toluene, ug/l 1. OU 102 t 6.7 4 
Ethylbenzene, ug/l 1.Ou - - -  - - -  
Total Xylenes, ug/l 1.0U - - - - - - 
Methyl-Tert-Butyl-Ether (MTBE), ug/l 1. OW - - -  - - -  
Total Volatile Organic Aromatics, ug/l 1-00 - - -  - - - 
Surrogate - a,a,a-Trifluorotoluene , ug/l 99 'ir 104 % 5.9 0. 
Date Analyzed 02 -22.91 - - -  - - - 

Lead 
Lead , ug/l S.OU 90 ir 10 t 
Date Analyzed 02 - 2 2  -91 - - -  

- - - - - - - - - - - - - - - - - - - - - - - - - - * - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - _ - _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
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LOG NO: SE-00015 

Received: 21 FEB 91 

Example Client 
333 Main St. 
Savannah, GA 31404 

Project: SL I11 Report (CLP Type) 
Sampled By: Client 

REPORT OF RESULTS Page 5 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES 
- - - - - - - - * - -  * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

00015-5 Matrix Spike ( %  Rec) 
00015-6 Matrix Spike Duplicate (k  Rec) 
- - - - - _ - - _ - -  _ - - - - - - - - - - * - - - - - " - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - -  

PARAMETER 00015 - 5  
- - - - - - - - - - * _ - - - - - - - - - - - - - - - - -  - - - - * - - - - -  - - - - - - - - - -  - - * - - - - - - -  

Purgeable Halocarbons (601) 
Chlorobenzene, mg/l 9 8  % 
1,l-Dichloroethene, mg/l 104 % 
Trichloroethene, mg/l 95 a 
Surrogate - Bromochloromethane, mg/l 99 % 
Purgeable ~romatics 1602/8020) 
Benzene, ug/l 94 'a 
Toluene, ug/l 99 ir 
Surrogate - a,a,a-Trifluorotoluene , ug/l 102 % 

Lead 
Lead , ug/l 98 's 

* - - - - - - * - - - - - - * - - - - - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
Methods: EPA 40 CFR Part 136 
See attached data package. 

J .  W. Andrew~, Ph. D. 

SL SAVANNAH LABORATORIES 
I f m v m ~ l w ~ ~ r ~ ~  smwrs. m 
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13.0 CORRECTIVE ACTION 

Corrective action will be initiated when data are determined to be 
questionable or QG criteria are out of control. For routine operational 
problems, the analysts correct the problem and note the problem/corrective 
action on the run log or bench data sheet. A Corrective Action Report 
(CAR) is not necessary unless the problem is recurring. 

When formal corrective action is required, a Corrective Action Report 
(CAR) is prepared on the CAR form (Figure 13.1). CAR are required for: 

Chronic problems which could affect data quality or produccion and 
are due to equipment or facility disrepair or inadequacy, improper 
training, employee attitude or ineptness, supply, reagent or 
standard quality. SOP inadequacy or error, or any other problems 
which could be corrected by management. CARS for this type of 
problem should be prepared by the analyst and channelled through the 
department manager/lab manager to the laboratory director. The box 
by "Request Lab Director's Attention" should be checked and final 
action should be taken by the lab director. 

2. For uncorrectable nonconformance problems which are noted by an 
asterisk (*) in Table 13.1 which could affect the quality of report 
data, corrective action is initiated by the analyst or department 
manager. Before a CAR is prepared, the analyst/department manager 
will review raw data calcufarions, procedures, methods, operating 
conditions of the instrument and all data available. If this does 
not resolve the problem, analysis of the batch (samples plus QC 
samples) is repeated provided sufficient sample is available. If 
data are submitted in cases where QC is not in compliance, this is 
documented in a case narrative which is part of the data reports. 
The action must be approved by the project manager who submits the 
report. 

3 .  When QA problems are discovered during data review, system audits, 
performance audits, audit sample results, client inquiries, external 
data review or validation, or audits, a CAR is prepared by the QA 
manager, and is filed for use in QA reports to management. 

4. When QA data exceed the criteria in Table 13.2, the analyst or 
department manager initiates a CAR. 

All CARS are filed in the departmental corrective action notebook which 
has a pending and completed section. Follow-up is checked weekly by the 
department manager and monthly by the QA manager. 

If warning limits are exceeded, the department manager/supenisor points 
this out to the respective supervisors or chemists who attempt to define 
and correct the problem. 

Savannah Laboratories will abide by any corrective action deemed necessary 
by all pertinent agencies. 
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FIGURE 13.1 

CORRECTIVE ACTION REPORT (CAR) 

Date Prepared: Smple ID : SL Project ID: 

Analysis: Date of Analysis: 

Analyst: Department Hanagor: Project Hana8ar: 

Description of Noneonformance/Condition: 

Correct~ve Action Implemented: 

QA Manager's Initials: Date of Approval: 

Request Lab Diructor's attention LD InitiaLs: Date: 

O Request Project Manager's attention Pn Initials: Date : 

Date Corrective Action Implemented: By: 

Corrective Action Pollocrup/Comnents: 

Corractivs Action Completed: Department Hanager's initials: Date: 

OA Mana~er's Initials: Data: 

Copies of this report should be filed in the laboratory Corrective Action Notebook. 
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* If criteria cannot be met, a corrective a c t i o n  r e p o r t  (CAR) must be 
prepared and approved by QA manager and p r o j e c t  manager. 

TABLE 13.1 

CORRECTIVE ACTION 

Qc Activity 

+ GC/MS tuning o r  ICP/M 

I n i t i a l  c a l i b r a t i o n  s tandards  

PC check/continuing 
c a l i b r a t i o n  standard 

* Mathod blank 

* Surrogate  recover/  ( G C W  
semivola t i les  ) 

* Surrogate  zecavery (GC/HS 
v o l a t i l e s  

Surrogate  recovesy CC or  LC 

Hatr ix  spike  recover ies  

* l a b  con t ro l  standard 
recover ies  

Acceptme. Critaria 

Per SOPS o r  Chapter 9.0 

Per SOPS or Chapter 9 . 0  

Per SOPS. See Chapter 9 .0  

< POL ( f o r  CLP 
procedures,  u s e  SW 
guidel ines  ) 

Tablea 5.1 and 5.2. One 
acid  and one bas. may be 
out of  c r i t e r i a .  

0 ou t r ide  c r i t e r i a  i n  
Tables 5.1 and 5.2 

Tables 5 .1  and 5.2 

Tables 5.1 and 5 .2  

Tables 5 .1  and 5.2 

R a c d o d  Correctivm Action 

Do not  analyze samples unless 
c r i t e r i a  a r e  mot. 

Reanalyze s tandards .  Ii 
s t i l l  unacceptable,  remake 
standards or  instrument 
co r rec t ions .  

Reanalyze s tandard.  If s t i l l  
unacceptabLe, remake 
s tandards ,  o r  r e c a l i b r a t e .  

Reanalyze blank.  If problem, 
determine source of 
contamination. If necessary 
o r  poss ib l e ,  r ed iges t / ex t r ac t  
batch and reanalyze .  

fo l low SW-646 method o r  CLP 
guidel ines .  

Follow SW-846 method o r  CLP 
guidel ines .  

C r i t e r i a  advisory only; check 
f o r  poss ible  matr ix  
in t e r f e rences  o r  o the r  
causas. 

C r i t e r i a  advisor? only;  check 
f o r  poss ible  matr ix  
in t e r f e rences  o r  o the r  
causes.  

Check ca l cu la t ions ,  reanalyze 
s tandards ,  and i f  n a c o s a r y  
o r  poss ible .  r ed iges t  o r  
e x t r a c t  batch and reanalyze.  
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TABLE 13.2 

Corrective Action Report Criteria for Control Charts 

C r i t e r i a  

A po in t  o u t s i d e  2 3 srandard dev ia t ions  

Obvious s h i f t  i n  t h e  mean 

Any 8 consecut ive  po in t s  a r e  on t h e  same a ida  
of the mean 

Any 6 consecutive po in t s  a r e  such t h a t  each 
po in t  is l a r g e r  (smal ler )  than i t s  imnediate 
p tedecsssor  

Any obvious c y c l i c  p a t t e r n  i s  seen an t h e  
po in t s  

Cor rec t ive  Actiou 

Check c a l c u l a t i o n s .  Rmport t he  d w i a t i o n  and 
r e s u l t s  of pre l iminary  investigation t o  :he 
d i v i s i o n  muraaer, and t h e  QA manager. who w i l l  
decide  j o i n t l y  what ac t ion  t o  take .  Complrte 
t h e  Correct ive  Action Report and submit i t  t o  
t h e  department man*ser and QA manage: for 
approval.  

Check c a l c u l a t i o n s ,  d a t a  en t ry ,  s tandards .  
ins t rument ,  c a l i b r a t i o n s .  e t c .  Document 
r e s u l t s  i n  a  Correct ive  Action Report. 

Check accuracy 02 d a t a  e n t r y  and c a l c u l a t i o n s .  
Document r e s u l t s  i n  a  Correct iva  Action 
Report .  Bave the  r e p o r t  approved by the  
depar tment ,  QA, and p r o j e c t  manaserr. 

Cheek accuracy of da t a  en t ry  and c a l c u l a t i o n s .  
Document r e s u l t s  i n  a  Cor rec t ive  Action 
Report .  Rave t h e  r e p o r t  approved by t h e  
department. PA, and p r o j e c t  managers. 

Check accuracy of da ta  e n t r y  and ca l cu la t ions .  
Document r e s u l t s  i n  a  Cor rec t ive  Action 
Report.  Have the r e p o r t  approved by the  
department.  PA. and p r o j e c t  managers. 
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14.0 PERFORMANCE AND SYSTEM AUDITS 

Performance and system audits are performed in each laboratory throughout 
the year. 

14.1 Internal System Audits 

14.1.1 Annual Corporate Audits 

On an annual basis, an on-sire systems audit is conducted on all aspects 
of the laboratory and field operations at each facility. This audic is 
coordinated by the president and is conducted by a rnulriperson audic team 
made up of individuals with expertise in the organic, inorganic, Q A ,  
project custody, data management, and field sampling areas, the corporate 
safety director, and a representative from the business office. This on- 
site audit may be supplemented by review of reports and QA data in the 
LIMS network and review of selected data packages. An audit report is 
issued by the team, to the president within two weeks of completion of the 
audit and a copy is provided by the QA manager to rhe lab director. 

The annual system audits consist of an examination of laboratory 
procedures and documentation to ensure that the entire laboratory is being 
operated according to established protocol. The auditors will ensure that 
the proper frequency of quality control standards, spikes, duplic&tes, 
etc. , are incorporated with each sample analytical run, and all results 
are documented, up to date, and accessible for review. Control charts are 
checked to ensure their proper maintenance. Calculations are spot checked 
and data procedures are reviewed to ensure SOPs are being followed, and 
special attention is given to calibration procedures. The systems audit 
check also ascertains whether proper documentation exists to trace working 
analytical standards back to scock standards. Finally, analysts' 
techniques are evaluated against techniques as defined in the S O P s ,  the SL 
Training SOP, and recognized good laboratory practices. 

The QA manager and lab director respond to the audit and are responsible 
for following up on required corrective action. 

14.1.2 Quarterly Internal Audits 

Quarterly audits are conducted by lab QA managers. Results of these 
audits are used in preparation of quarterly reports to management. 
Responses and follow-up corrective actions are addressed by department 
managers and monitored by the lab QA manager. 

14.1.3 Internal Systems Audit Checklist 

Figure 14.1 is a page from a laboratory checklist used to conduct an 
internal systems audit at Savannah Laboratories. This particular example 
contains quality assurance questions directed to the custody section of 
the laboratory. 
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14.2 External System Audits 

Each laboratory is certified by several state agencies and governmental or 
private certification programs. The laboratories submit to excernal on- 
site audits by these certifying agencies or organizations. 

Field system audits are performed periodically by various federal and 
state regulatory agencies. Field sampling and documentation procedures 
are examined to insure sampling is performed according to the protocols 
established in this document. 

14.3 Performance Audits 

14.3.1 Internal Performance Audits 

The laboratory QA manager periodically schedules blind audit samples into 
rhe work flow. Major methods are tested by at least rwo internal audit 
samples annually. Audit samples are treated as actual samples and are 
logged into the LIMS. Results are entered into the LIMS and summarized by 
the QA manager and presented to the department managers, lab manager, and 
lab director. Problem results are addressed in corrective acrion and/or 
quarterly QA reports co management. 

14.3.2 External Performance Audit 

All facilities participate in the following performance evaluation audits 
quarterly: 

1. U. S. EPAWaterSupplyStudy(WS Series). 
2. U. S. EPA Water Pollution Study (WP Series) 

Additionally, the laboratories participate in several regulatory agency, 
certifying group, or clienc requested performance audits. Results from 
these performance audits are included in quarterly QA reporis to 
management. 
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specific information for either the performance or systems audics, 
significant QA/QC problems, and corrective action status as described i n  
Appendix D. If no project audits are performed and no significant QA/QC 
problems occur for the duration of a project requiring a DER QA reporr, a 
lecter stating these facts will be submitted i n  lieu of the QA reporc. 
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16.0 PERSONNEL QUALIFICATIONS 

Listing of Technical Employees: 

SAVANNAEI D I V I S I O N  

EMPLOYEE DEGREE TITLE 

James W. Andrews 
Janette D . Long 
Jay W. Andrews 
Alan C. Bailey 
Steven J. White 
Linda A. Wolfe 
Beverly Hughes 
Larry E. Phillips 
Wayne Robbins 
Penny Carter 
Sheila B. Hoffman 
Virginia Baisden 
Derrick M. Simons 
Ernest B. Walton 
Karla .I. Bier 
K a r r i  L. Derr 
Mike Salum 
Myron J. Young 
P a u l  E .  Meyers 
Kenneth R. Aegan 
Lisa D. Aegan 
Robert Bsarden 
Jesse B. Blackwell, 
Bernetha Brayboy 
Nancy Brown 
Laura R. Bulluck 
Hsaio Lan Chang 
Glen A .  Coder 
Katherine M. Cook 
Nannette H. Dasher 
Kelly T. Durden 
Dagmar Goley 
Sandra Grovenstein 
Robert K. Hamilton 
Phillip S. Harvey 

Ph.D. 
B S 
BS 
Ph. D. 
B S 
BS 
BS 
B S 
B S 
BS 
BS 
MS 
B S 
BS 
BS 
BS 
BS 
B S 
BS 
BS 

Jr. BS 
BS 
B S 
B S 
M S 
B A 
BS 
B S 
BS 
BS 
BS 
BS 
B S 

President 
Vice Presidentnab Director 
Controller/Secretary/Treasurer 
Quality Assurance Manager 
Pro j ect Manager 
P r o j  ec t Manager 
Project Manager 
Computer Manager 
Air Analysis Manager 
Computer Programmer 
Data Manager 
Field Sampling Manager 
Laboratory Manager 
Corporate Inorganic Manager 
SG Manager 
VG Manager 
Organic Extraction Manager 
VM Manager 
Chemist/Corporate Safety Director 
Chemist 
Technician 
Analy s t 
Analyst 
Analyst 
Analyst 
Analyst 
Analyst 
Analyst 
Chemist 
SM Supervisor 
Analyst 
Inorganic CLP Coordinator 
SM Supervisor 
Chemist 
Chemist 
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EMPLOYEE 

Reginald H. Hendrix 
Theresa Hornsby 
Daphne Hughes 
James Johnson 
Bernard Kirkland 
G. Anthony Lowman 
Carl E. Manning 
Deborah McDonald 
Sarah A. McMillan 
Kimberley D. McNeill 
Michael W. Mullenix 
Susan K. Norwood 
Everett W. Owens 
J .  Robert Paddison, Jr. 
Ruth D. Rankin 
Lorene E. Reeves 
Michelle L. Long 
Cynthia E. Schlag 
Charles W. Schuman 
Elizabeth R. Sicay 
Julie L. Silvey 
Angela F. Stewart 
Melanie T. Walsh 
Ashton A.  Waters 
Angela M. Weimerskirk 
Barry L. Williams 
Millicent A. Williams 
Laura Willman 
Jeff Wilmoth 
Angela Zealy 

SAVANNAH DIVISION 
(Continued) 

DEGREE TITLE 

Technician 
Analyst 
Analysc 
Analyst 
Chemist 
Analyst 
Chemist 
Analyst 
Analyst 
Analyst 
Analysc 
Metals ICP/AA Supervisor 
Chemist 
VM Supervisor 
Digestion Supervisor 
Chemist 
Chemist 
Chemist 
Analyst 
Analyst 
Chemis c 
Chemist 
Chemist 
Analys t 
General Lab Supervisor 
Analyst 
Analyst 
Chemist: 
Analyst 
Chemist 
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EMPLOYEE 

Thomas L. Stephens 
Janet B. Pruitt 
Wayne Word 
C. Henry Beauchamp 
Elizabeth L. Schneider 
Todd A. Baumgartner 
David A. Karns 
Bernard Ash 
Brian Corbin 
Robert D. Driver 
Susan Harrison 
D. Wayne Higgins 
Mavis LaBounty 
Andre Miley 
Richard Orr 
Tim Preston 
Paul Rygiel 
Deborah Sherwin 
Richard Stephens 
Martin Thomas 
Dana B. Till 

TAUAHASSEE DIVISION 

DEGREE TITLE 

Vice President/Proj ec t Manager 
Lab Director/Project Manager 
Project Manager 
Laboratory Manager 
Quality Assurance Manager 
Inorganic Section Manager 
GC/MS Manager 
Chemist 
Chemist 
Analyst 
Chemist 
Analyst 
Analyst 
Analyst 
Chernis t 
Chemist 
Chemist 
Biological/General Supervisor 
Volatiles Section Manager 
Technician 
Chemisc 
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HOBILE DIVISION 

EMPLOYEE 

Jesse L. Smith 
James M. Nance, Jr. 
Michele H. Lersch 
Van Pham 
Cora Mae Pate 
Bruce H. Barretc 
Rebecca Bowen 
Panda W .  Carter 
Chris Cook 
Cedric Crawley 
Sheryl S. Fuller 
s tephanie Jones 
Shao-Wei Li 
Katherine W. Morgan 
Edward Oetken 
Tracy Owens 
Michael Reardon 
Sonya Reynolds 
Leticia Saunders 
Nan Scarbrough 
John Shoemaker 
John Sims 
David Sweet 
Rhoda L. Smith 
Virginia Vasquez 
Cynthia Wilson 
Joyce Zatarain 

DEGREE Tf TLE 

Lab Director/Project Manager 
Proj ec t Manager 
Quality Assurance Manager 
Laboratory Manager 
Volariles Supervisor 
Chemist 
Analyst/Chernical Hygiene Officer 
Metals Analyst 
Field Manager 
Technician/Extraction Group Leader 
Chemist 
Field Scientist 
Chemist 
Sample Coordinator 
Analyst 
Metals Supervisor 
Technician 
Analyst 
Analyst 
Analyst 
Technician 
Analyst 
Technician 
Data Coordinator 
Chemist 
Chemist 
Technician 
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DEERFIELD BEACH DIVISION 

EMPLOYEE DEGREE TITLE 

Paul K, Canevaro 
Marianne J. Walker 
Rhonda Moll 
Kathy C. Irminger 
Phill Taylor, Jx. 
Kimberly L. Ambrisco-Kostzer 
Linda Backus 
David Graham 
Therona James 
Catherine Katsikis 
Nanette Kendall 
Kim Puhl 
Eric Schins ing 
Alicia Stewart 
Lawrence Teich 
Mary Valest 
Carol-Ann Vassell 
Janice Wiltshire 

Lab Director/Project Manager 
Sample/Data Manager 
Proj ect Managaer 
Quality Assurance Manager 
Field Coordinator 
SG Manager 
Chemist 
Analyst 
Chemist 
Chemist 
Chemist 
Chemist 
Technician 
Technician 
Chemist 
Chemist 
Chemist 
Data Coordinator 



EMPLOYEE 

Kathy Sheffiald 
Andre Rachmaninoff 
Dominic Fralli 
Inas M. Sobky 
Tracy Botto 
Linda Dowd 
Chris E. Harris 
Carl John Hoover, Jr. 
Cheryl L. Howard 
Ant onius Lebrun 
Marsha Martinovich 
Natalie Park 
Talicia C. Smith 
Tayseer Zayan 
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TAHPA BAY D f V I S I O N  

DEGREE TITLE 

Lab Director/Project Manager 
Proj ect Manager 
Project Manager 
Quality Assurance Manager 
Inorganics Section Manager 
Analyst 
Field Coordinator 
Chemist 
Chemist 
Chemist 
Analyst 
Analyst 
Chemi s t 
Chemist 

Resumes of professional personnel are included in the following pages. 
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JAMES W e  ANDREWS 

P r e s i d e n t  - Project Hanager , Savannah Division 

Dr. Andrews holds a B. S. degree in chemistry and an M. S. and Ph.D. in 
nutritional physiology from the University of Georgia. Dr. Andrews' 
specialty is aquatic chemistry and biochemical and physiological effects 
of chemicals on animals. 

In 1962, Dr. Andrews began his professional career as an environmental 
chemist with the research division of Continental Forest Industries. 
During this employment, his duties involved developing techniques for 
reducing water and air pollution from pulp and paper mills and water 
quality evaluations of streams. 

From 1963 to 1968, he was a research assistant and lecturer at the 
University of Georgia. As part of this work, he was assigned to special 
projects at the Home1 Institute in Austin, Minnesota, and at INCAP in 
Guatemala City, Guatemala. 

In 1968, he became one of the initial scientists at the Skidaway Institute 
of Oceanography in Savannah, Georgia. During his tenure at Skidaway 
Institute, he was the principal investigator of many biological, 
physiological and fish cultural studies. Dr. Andrews is the author of 
more than 70 research papers in the aquatic field. In 1976, he was 
selected to be a member of a National Academy of Sciences subcommittee on 
aquatic nutrition. 

For several years, Dr. Andrews has worked as a volunteer with the 
Community Cardiovascular Council of Savannah and Dr. Curtis Hames of the 
Evans Cardiovascular Project. In this capacity, he has become involved in 
several multi-national research p r o j  ects which were designed to relate 
environmental and dietary exposure to cardiovascular health. This work 
has lead to several scienrific publications on the effect of environmental 
exposure to heavy metals on human health in the high cardiovascular 
disease area of the southeastern United States. 

Dr. Andrews has been a private consultant on environmental and water 
quality aspects of the coastal southeast since 1969. Since 1975, he has 
been the President of Savannah Laboratories and Environmental Services, 
Inc. His primary functions at Savannah Laboratories are the evaluation 
and interpretation of data and responding to the advisory needs of 
engineers, environmental specialists, legal experts, and production 
personnel. as well as supervising bioassay/bioaccurnulation and 
environmental studies. 
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JANETTE D. LONG 

Vice President - Project Hanager/Laboratory Director, Savannah Division 

Ms. Long has a B.S. degree in chemistry and 16 years experience in the 
analysis and data review of water, soil, biological and other 
environmental matrices. Prior to her association with Savannah 
Laboratories and Environmental Services, Inc., she was a research chemist 
with the University of Georgia Experiment Station evaluating biological 
tissues, enzymes and water samples. During her involvement with the 
Experiment Station, she co-authored several research papers in the aquatic 
field. 

For several years, she assisted the Community Cardiovascular Council of 
Savannah as a volunteer research chemist. During this time, she assisted 
in the research effort as well as co-authored several publications 
concerning the epidemiological aspects of heavy metal exposure on human 
health in the southeastern United States. Ms. Long has been active in the 
American Chemical Society activities in the environmental area. She has 
held several offices in the organization, including President of the 
Coastal Empire Region. 

Ms. Long began her association with Savannah Laboratories in 1975, and as 
a project manager, has worked closely with clients to review site-specific 
project plans, generic QA project plans, project regulatory concerns and 
co ensure that the analyses recommended will provide the desired daca and 
QA/QC requirements requested by the client. She has been responsible for 
proposal preparation and project management for numerous RCRA, NPDES, 
environmental impact assessments and other related projects. 
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STEVEN 5 .  WHITE 

Project Hanager, Savannah Division 

Mr. White has a B. S. degree in chemistry and seven years of experience 
with Savannah Laboratories and Environmental Services, Inc. As a project 
manager, he senres as a point of contact for clients needing technical 
support in the areas of sampling, analysis, and the evaluation of 
laboratory results. He has extensive experience in the analysis of 
environmental pollutants using gas chromatography, GC/MS, and atomic 
absorption techniques. He possesses comprehensive knowledge of EPA 
procedures for the determination of pesticides, herbicides, PCBs, PAHs,  
base/neutral and acid extractable organics in various sample marrices. 

Prior to his association with Savannah Laboratories in 1984, he pursued 
graduate studies at the Institute of Paper Chemistry and the Universicy of 
Georgia. He has participated in EPA-sponsored workshops for pesticide 
residue analysis and has attended seminars an numerous topics in 
environmental analysis. Mr. White is an active member of the American 
Chemical Society. 

LINDA A. WOLFE 

Project  Hanager, Savannah Division 

Ms. Wolfe has a S . S .  degree in chemistry and a B.S. degree in biology with 
four years laboratory experience in the determination of metals and one 
year in semivolatiles GC section in the analysis of samples for 
pesticides, PCBs, and herbicides. 

Prior to her association with Savannah Laboratories and Environmental 
Services, Inc., Ms. Wolfe was production specialist and wastewater lab 
spec ia l i s t  at SCM Corporation for two years. She joined Savannah 
Laboratories in 1985 as a laboratory metals analyst, and has done 
extensive work with inductively coupled plasma (ICP) spectroscopy and 
atomic absorption furnace and flame spectroscopy. Ms. Wolfe is trained in 
clean room techniques and trace level extractions. She is experienced 
with all inorganic methods contained in EPA 600/4-79-020, SW-846, and CLP 
documents. 

In her current role, Ms. Wolfe provides assistance for clients in areas of 
analysis and evaluation of laboratory results. 
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BEVERLY HUGHES 

Project Hanager, Savannah Division 

Ms. Hughes has a B.S. degree in biology/natural sciences and seven years 
experience in the analysis of envixonmental pollutants by gas 
chromatography. Prior to her association with Savannah Laboratories and 
Environmental Services, Inc. in 1987, she was an environmental specialist 
at the SCM Corporation. 

Since joining Savannah Laboratories, Ms. Hughes has worked extensively 
with semivolatile gas chromatography overseeing pesticides, PCBs, 
herbicides, and other semivolatile organic compounds. Her work has given 
her extensive experience with SW-8t6, 40 CFR, and CLP protocols. 

In her current role, Ms. Hughes provides assistance to clients in the 
areas of analysis and evaluation of laboratory results. 

ALAN BAILEY 

Laboratory QA Hanager, Savannah Division 

Dr. Bailey holds a B.S. degree in chemistry and biology from the 
University of Georgia and a Ph.D. in analytical chemistry from Clemson 
University. Between his undergraduate and graduate studies, he worked as 
a chemist at Union Carbide Agricultural Products Company. 

Dr. Bailey's graduate research involved new approaches to the study of 
chemical exchange across the sediment water interface in both marine and 
freshwater systems. As a graduate student, he worked two summers in 
collaborative research in Environmental Research Division at Argonne 
National Laboratories. Also, while at Clemson, he taught laboratories in 
freshman chemistry, quantitative analysis, and instrumental analysis, 
devising and implementing several new experiments for the analytical 
teaching laboratories. Dr. Bailey is a member of the American Chemical 
Society and the International Association for Great Lakes Research. 

Dr. Bailey began his association with Savannah Laboratories in 1989. As 
manager of the General Laboratory section of the Savannah Division, Dr. 
Bailey is responsible fox personnel management, production, and quality 
control for a wide variety of analyses. The General Laboratory section 
includes nutrients, cyanide, microbiological paramecers, BOD, COD, TOC, 
TOX, and many other physical and chemical parameters. 

Currently, he is QA manager and, among other duties, is responsible for 
internal systems audits and performance evaluations, certifications, and 
updates/revisions to Savannah Laboratories' QA plan. Dr. Bailey is a 
member of the American Chemical Society and the International Association 
for Great Lakes Research. 
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DERRICK M. SIMONS 

Lab Hanager, Savannah Division 

Derrick M. Simons obtained a B.S. degree from the University of Florida in 
1982, with majors in both chemistry and microbiology & cell science. 
While an undergraduate at the University of Florida, Mr. Simons worked as 
a research assistant in natural products chemistry. 

From 1982 to 1986, Mr. Simons served as a chemist in a commercial 
environmental testing laboratory, where his duties included the 
determination of Pesticides, PCBs, Herbicides, Volatile and Semivolatile 
Organic Compounds by GC and GC/MS methodologies. 

Mr. Simons was promoted in 1986 to GC and GC/MS group leader for both 
Volatile and Semivolatile Organic departments. In 1987, he was promoted 
r o  organics lab manager, supervising all GC, GC/MS, and organic exrraction 
personnel where he obtained extensive knowledge of SW-846, GO CFR,  and CLP 
protocols. 

Mr. Simons joined Savannah Laboratories in 1990 as Corporate Organic 
Manager and Savannah Division Organic Manager. His duties included 
responsibility for GC, G C / M S ,  and the organic extraction sections. As 
well, he was responsible for organic analytical method development, 
overseeing the training of new personnel, and supervising the maintenance 
and troubleshooting of GC and GC/MS instrumentation. He was promoted to 
Lab Manager in the summer of 1992. Additional responsibilities of chis 
position include overall administrative responsibility for all technical 
lab personnel. As Corporate Organic Manager, he is responsible for 
preparing SOPS, establishing analytical and QA procedures, evaluating 
instrumentation, and coordinating production among the organic 
departments. 

LARRY E. PHILLIPS 

Corporate Computer Manager, Savannah Division 

Mr. Phillips attended Armstrong State College where he received a B.S. 
degree in computer science. He has two years experience with Armstrong 
State College where he was responsible for maintaining system 
communications in addition to hardware maintenance and system backups. 

Mr. Phillips joined Savannah Laboratories and Environmental Services, Inc. 
in 1988. He is responsible for maintaining all software and hardware 
associated with Savannah Laboratories' Laboratory Information Management 
System (LIMS). In addition, Mr. Phillips is responsible for new software 
development and testing along with maintaining data communications between 
Savannah Laboratories Corporate Headquarters ,and Tallahassee, Mobile, 
Tampa Bay, and Deerfield Beach divisions. 
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WAYNE ROBBINS 

Air Analysis Hanager, Savannah Division 

Mr. Robbins has a B.S. degree in chemistry and has been trained in 
analytical and qualiry control techniques for a wide variety of 
procedures. He is thoroughly familiar w i t h  EPA approved procedures and 
has attended several EPA training schools on analytical techniques. He is 
currently in charge of implementing protocols for the analysis of ambient 
air samples and is responsible for coordinating production, preparing 
SOPs, and evaluating rnechodology for this section. 

Mr. Robbins has ten years experience in the analysis of environmental 
samples by EPA procedures. 

ERNEST WALTON 

Corporate Inorganic Hanager/Inorganic Hanager, Savannah Division 

Mr. Walton has a B.S. degree in chemistry from Mercer University and began 
his association with Savannah Laboratories in 1983. His major area of 
concentration is the analysis of metals in ground water, biological 
tissues, sediments and estuarine water. He has been trained in clean room 
sample preparation techniques and has participated in various training 
courses of metal analysis utilizing inductively coupled plasma 
spectroscopy and atomic absorption methodology. He also has experience 
with various automated, semiautoma~ed, and manual nutrient analysis 
sys terns. 

Mr. Walton has been trained in quality control procedures for evaluating 
laboratory data and has attended the Waste Testing and Quality Assurance 
symposium in Washington, DC. He was responsible for the initial 
implementation of CLP protocol for the laboratory's inorganic section. 
Mr. Walton also pioneered the use of software by the laboratory fox the 
production of CLP deliverables. As well as being thoroughly experienced 
with CLP protocol, Mr. Walton is knowledgeable in all the inorganic 
methods contained in EPA 600/4-79-020 and SW-846 documents. As Corporate 
Inorganic Manager, he is responsible for preparing SOPs, establishing 
analytical and QA procedures, evaluating instrumentation, and coordinating 
production among the inorganic departments. 
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SEE1 LA B. HOFFMAN 

Data Hanager, Savannah Division 

Ms. Hoffman has a B.S. degree from Georgia Southern University and began 
her career with Savannah Laboratories and Environmental Services, Inc. in 
1982 as a sample coordinator. 

She has been responsible for the development of the data management 
coordination of the laboratory as well as sample custodial 
responsibilities. Ms. Hoffman coordinates all project orders from the 
sample login to the computer project login. She interfaces with the 
clients and project managers to facilitate the data flow through the 
laboratory and coordinates client sample container requests. Ms. Hoffman 
has extensive experience with chain of custody for CLP projects and other 
client specific QA requirements. 

VIRGINIA BAISDEN 

F i e l d  Sampling Hanager, Savannah Division 

Ms. Baisden has B.S. and M.S. degrees in biology and more than 12 years 
experience in field sampling and biological and chemical analyses of 
samples. 

Prior to her association with Savannah Laboratories and Environmenral 
Senrices, Inc. in 1986, Ms. Baisden was employed by the Georgia Department 
of Natural Resources, Coastal Resources Division, where she was project 
leader of the Commercial Fisheries Program. While associated with the 
Coastal Resources Division, she authored several reports and publications 
of fisheries assessment studies. Ms. Baisden has worked with the Game and 
Fish Division where she identified zooplankton. She was a research 
assistant for the Environmental Protection Division on an estuarine water 
quality monitoring project. 

Ms. Baisden's primary duties at Savannah Laboratories include 
responsibility for all biological and microbiological analyses and 
coordinating and supervising field sampling. 



Section 16 
Revision: 0 
Date: 9/92 
Page 14 of 56 

MYRON J. YOUNG 

Volat i les  GC/HS Hanager, S a v d  Division 

Mr. Young has a S . S .  degree in chemistry and an A.S. degree in electronic 
engineering. Prior to his employment at Savannah Laboratories and 
Environmental Services, lnc. in 3987, he was employed as a chemist with 
Southeast laboratories of Atlanta, Georgia. 

Mr. Young manages the GC/MS volatiles section at Savannah Laboratories and 
is responsible for coordinating all QA/QC requirements for that 
department. He is thoroughly familiar with techniques for performing 
analyses on many different compounds and the operation of the GC and GC/MS 
instrumentation used to perform such analyses. He is familiar with SW- 
846, 40 CFR, and CLP protocols for data evaluation. 

KARLA BIER 

Semivolatiles GC Hanager, Savannah Divisian 

Ms. Bier has a B.S. degree in chemical engineering and two years 
experience in the analysis of environmental pollutants by gas 
chromatography. Prior to her association with Savannah Laboratories, she 
was a polymer chemistry research assistant at the University of Missouri- 
Rolla. 

As manager of the semivolatile GC section of Savannah Laboratories, Ms. 
Bier has primary responsibility for overseeing the analysis of samples for 
pesticides, PCBs, herbicides, and other semivolatile organic compounds by 
GC. In addition, she is responsible for the implementation of new 
analytical procedures, training new personnel, and supervising maintenance 
and troubleshooting of semivolatile GC instrumentation. Her duties have 
given her extensive experience in SW-846, 60 CFR, and CLP protocols for 
data evaluation. 

KATHERINE M. COOK 

Semivola~i l  es GC/M Chemist, Savannah Division 

Ms. Cook has a B.S. degree in chemistry from the University of Georgia and 
four years of experience in the analysis of organic substances using HPLC, 
FTIR,  GC, and GC/MS methods. Her background includes research and 
development for a pharmaceutical campany, technical and chemical support 
for law enforcement agencies, and oceanographic research. 

Ms. Cook began her career with Savannah Laboratories in 1990 as a GC/MS 
chemist. In this capacity, she is responsible for the operation and 
maintenance of two RTE/A GC/MS systems and determining the concentration 
of semivolatile organic compounds in extracts prepared from sample 
matrices using CLP, 8270, and 625 methodology. 
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Chemist, Savannah Division 

Mr. Aegan has a B.S. degree in chemistry and an Associates degree in 
management and logistics from Georgia Southern University. He began his 
career with Savannah Laboratories in 1987. His work as both GC and GC/MS 
chemist has provided him with extensive knowledge of SW-846, 40 CIR, and 
CLP protocols. 

Analyst, Savannah Div is ion 

Ms. Chang received a B.S. in horticulture in 1964 from National Taiwan 
University and an M. S. in planr sciences in 1972 from the University of 
Georgia. 

From 1965 to 1968,  Ms. Chang was a research assistant at Taiwan 
Agricultural Research Institute. From 1968  to 1 9 6 9 ,  she was laboratory 
technician for Naval Medical Research in Taipei. 

Ms. Chang served as a laboratory technician at the U.S. Department of 
Agriculture's Stored Products Insects Research and Development Laboratory 
from 1980 to 1982 and again from 1987 to 1989 .  

Ms. Chang joined Savannah Laboratories in 1990 and is currently 
responsible for TOX determinations. 

NANNETTE B. DASHER 

Semivolatiles GC/MS Supervisor, Savannah Division 

Ms. Dasher has a B.S. degree in chemistry with six years of laboratory 
experience, She joined Savannah Laboratories and Environmental Services, 
Inc. in 1985, and gained experience in sample preparation and 
determination of metals by inductively couples plasma (ICP) spectroscopy 
and organic sample preparation and analysis by IR and CC. 

She has performed analyses by GC/MS for three years and is familiar with 
all SW-846 and CLP methodology. 

In her current role, Ms. Dasher supervises the analysis of samples for 
semivolatile organic compounds. She is responsible for the training of 
new personnel fox this section, implementing new analytical procedures, 
and supervising maintenance and troubleshooting of semivolatile GC/MS 
instrumentation. 
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Vofariles GC/Hmager, Savarmah Division 

Ms. Derr has a B . S .  degree in animal science from Iowa State University. 
She was a research assistant for two years at I owa  State University 
Veterinary College, Large Animal Resources division. 

She began her association with Savannah Laboratories in 1988, at which 
time she was responsible for performing determinations of metals utilizing 
inductively coupled plasma (ICP) emission spectroscopy and atomic 
absorption and flame spectroscopy. 

M s .  Derr' s current responsibilities include personnel, production, and 
quality control management of a GC/MS volatile group. 

Inorganic CLP Coordinator, Savannah Division 

Ms. Goley has an A .  S .  degree in chemical technology from Weinrich-Lanz- 
Schule 11, in Mannheirn, Germany. She beganher association with Savannah 
Laboratories in 1987, and has gained experience in numerous inorganic 
preparation procedures. 

Her duties at Savannah Laboratories include supervising sample preparation 
for all metals sample determinations and assisting in the computer 
generation of CLP forms for inorganic data packages. She is trained in 
total digestion, dissolved sample preparation, and inorganic 
extraction/concentration procedures as well as proper sample handling. 
She has been trained in clean room techniques and is familiar with EPA 
600 /4 -79 -020  SW-846 and CLP protocols. 

SANDRA OROVENSTEIN 

G C / B  Semivolatiles Supervisor, Savannah Division 

Ms. Grovenstein received her B. S. degree in biology from Auburn University 
in 1978. She gained extensive experience in toxicology after graduation, 
working in several hospitals and laboratories. In 1986, she joined Laucks 
Testing Laboratories in Washington State where she was responsible for 
analysis and interpretation of GC/MS data relating to CLP 40 CFR and SW- 
846 protocols. 

In 1990, Ms. Grovenstein joined Savannah Laboratories and is responsible 
for the supervision and analyses of samples and reporting of data for 
semivolatiles by GC/MS utilizing SW-846, 40 CFR and CLP protocol. 
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SUSAN NORHOOD 

ICP/AA Production Supervisor, S a v h  Division 

Ms. Norwood has a B.S. degree in chemistry from Armstrong State College 
and a B.A. degree in marketing from Georgia Southern College. She began 
work at Savannah Laboratories in 1988 in the inorganic section of the 
laboratory. 

After working briefly in the determination of nutrients and general 
parameters, Ms. Norwood transferred co the metals section where she has 
worked extensively with both ICP, flame and furnace AA instrumentation. 
As well, she has been involved with sample preparation procedures for 
metals determinations. Ms. Norwood is currently responsible for 
supervision of ICP analyses, associated data handling, and maintenance and 
troubleshooting for this instrument. She has extensive experience with 
EPA 600 /4 -79 -020 ,  SW-846, and CLP protocols. 

Analyst, Savannah Division 

Mr. Lowman has a B.S. degree in geology from Georgia Southern University. 
He has worked in the hydrology departments with both the U.S. Army Corps 
of Engineers and the Georgia Geological Survey and with the Skidaway 
Institute of Oceanography in Savannah, Georgia conducting research in 
coastal sedimentology. 

Mr. Lowman joined Savannah Laboratories and Environmental Services, Inc. 
in 1989. He performs trace metal analyses of samples utilizing the ICP,  
Perkin Elmer HGA-400 Graphite Furnace and the SpectrAA-400 Zeeman 
Spectrophotomerer as well as sample preparation by MIBK extraction and 
analysis, and back up for other trace metal work. He is familiar with EPA 
600/4-79-020 and SW-846 and CL.P protocols. 
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PAUL E. MEYERS 

Chemist/Corporate Safety Director, Savannah Division 

Mr. Meyers obtained his B . S .  in chemistry in 1953 from Marshall 
University. While still in school, he worked as a laboratory technician 
for Allied Chemical in South Point, Ohio. Within three years of his 
graduation from Marshall, he held the position of Senior Chemist with 
Allied. 

From 1956 to 1969, he was successively plant superintendent, plant 
manager, and manager of manufacturing for Kaiser Agricultural Chemicals 
and Southern Nitrogen Company in Savannah, Georgia. His responsibilities 
at these companies included startup and operation of a fertilizer 
manufacturing complex. As manager of manufacturing. he was responsible 
for the manufacturing process at several locations. 

From 1969 to 1970, he was Vice President of Valley Nitrogen Products in 
Fresno, California where he was responsible for startup and operation of 
what at that time was the largest fertilizer manufacturing complex west of 
the Mississippi River. 

From 1970 to 1988, Mr. Meyers served as Vice President of System Services 
and Industrial Corporation where his responsibilities included plant 
maintenance, engineering, and consulting with clients. 

In 1988, Mr. Meyers joined Savannah Laboratories. His initial 
responsibilities provided him with experience in sample preparation for 
metals determinations and ICP operation. He has worked with and 
supervised extraction, preconcentration, and other sample preparation 
techniques for dioxin samples. Mr. Meyers currently is responsible for 
nutrient analysis employing the TRAACS autoanalyzer system as well as 
acting Corporate Safety Director for Savannah Laboratories. 

RUTH D. RANKIN 

Digest Supervisor, Savannah Division 

Ms. Rankin has a B.S. degree in biology. She has five years laboratory 
experience with Southeast Labs in Atlanta, Georgia, where she performed 
various general chemistry determinations, sample digestions, and metals 
and mercury determinations by atomic absorption spectroscopy. 

Ms. Rankin began her career with Savannah Laboratories in 1987. Her 
duties include supervising the atomic absorption section of the 
laboratory. She is responsible for organizing the sample load, recording 
results on the worksheets, and performing analyses using the Perkin Elmer, 
Jarrell Ash, and Varian atomic absorption spectrophotometers. Her work 
has provided her with an extensive knowledge of EPA 600 .4 -79 -020 ,  SW-846, 
and CLP protocols. 
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J. ROBERT PADDISON, JR. 

Volatiles (%/US Supervisor, Savannah Division 

Mr. Paddison has a B.S. degree in chemistry from the Georgia Institute of 
Technology and a M.S. degree in biochemistry from the University of 
Wisconsin - Madison. He began his association with Savannah Laboratories 
in 1990. 

Mr. Paddison started his career at the University of Wisconsin Clinical 
Cancer Center isolating and quantitating amino biphenyl-DNA adducts using 
HPLC, LC, and scintillation counting.. Most recently, he has worked as an 
analyst to perform isomer specific quantitarion of PCBs in sediment 
samples from Green Bay, Wisconsin, using GC and GC/MS techniques. This 
work was conducted in the Water Chemistry Program, U. S. - Madison, as part 
of the EPA-directed Green Bay Mass Balance Study. 

Mr. Paddison's current responsibilities at Savannah Laboratories are 
supervision of a GC/MS volatiles section utilizing 40 CFR, SW-846, and CLP 
protocols. 

MICHAEL 

Organic Extraction Hanager, Savannah Division 

Mr. Salum has a B.S. degree in agronomy with a specialization in soil 
science from the University of Georgia. Mr. Salum spent over two years as 
an on-sice contractor at the U.S. EPA Region 1V Laboratory in Athens, 
Georgia, performing and supervising semivolatile organic extractions. He 
was also responsible for the preparation of blind QA samples for all PRP 
and CLP laboratories in Region IV. His background includes research in 
soil conversation and soil chemistry at the University of Georgia. 

Mr. Salum began his association with Savannah Laboratories in 1990 as a GC 
pesticide residue chemist. He is currently responsible for the operation 
of the organic exCraction/GC screening laboratory. His duties include 
personnel, production, and quality control management of the extraction 
lab for all organic parameters. 

ANGELA F. STEWART 

C h e m i s t ,  Savannah Division 

Ms. Stewart has a B.S. degree in chemistry from Armstrong State College. 
She joined Savannah Laboratories in 1989.- She initially worked in the 
extraction and concentration of samples for semivolatile G C D S  analysis. 

Ms. Stewart is currently responsible for the determination of semivolatile 
organic compounds by GC/MS. Her work has provided her with extensive 
experience employing SW-846, 40 CFR, and C19 protocols. 
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ANGELA M. WEIMERSXIRK 

General Laboracarp Supervisor, Savannah Division 

Ms. Weimerskirk has a B. S. degree in chemistry. She began her career with 
Savannah Laboratories in 1986, at which time she was responsible for the 
determination of trace metals by ICP and the determination of mercury by 
cold vapor AAS. She has extensive experience in ion selective electrode 
determinations of fluoride , ammonia, and TKN, and several years experience 
with the determination of ions utilizing ion chromatography. 

Ms. Weimerskirk is responsible for the organization, coordination, and 
operation of the Traacs 800 autoanalyzer, the ion chromatograph, and ion 
selective electrode instrumentation section of the laboratory. She has 
been involved in method development of cyanide and phenolics by 
autodistillation/autoanalysis. In addition, her work has improved the 
efficiency and accuracy of sulfide.detenninations. She is familiar with 
EPA 600/G-79-020, SW-846, and CLP protocols. 

ANGELA ZEALY 

Chemist, Savannah Division 

Ms. Zealy has a B.S. degree from Armstrong State College with a major in 
biology and a minor in chemistry. She joined Savannah Laboratories in 
1988. 

Ms. Zealy began her tenure with Savannah Laboratories performing 
microbio'logical determinations, Since that time, she has gained extensive 
experience in the extraction, clean-up, dilution, and preconcentration of 
samples for the determination of pesticides, herbicides, and PCBs. Her 
current position is GC chemist in the semivolatiles section of Savannah 
Laboratories. 

Ms. Zealy's responsibilities include G C / F I D  determination of phenolic 
compounds, phthalate esters, and PAH compounds. In addition, she is 
experienced in petroleum product identifications. Her work has given her 
experience with both SW-846 and 40 CFR methodologies. 
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THOMAS L. STEPaENS 

V i c e  President/Project Hanager, Tallahassee Division 

Mr. Stephens has a B. S. degree in chemistry and 20 years experience in 
analyses of pollutants in groundwater, sediments, tissues, agricultural 
products, wastewater, drinking water and hazardous wastes utilizing GC, 
GC/MS and HPLC analytical techniques. Prior to his association with 
Savannah Laboratories in 1985, he was supervisor of the organic section of 
che Florida Department of Environmental Regulation (Dm) laboratory in 
Tallahassee and supervisor of the Florida Department of Agriculture 
Pesticide Residue Laboratory. In these capacities, he has gained an 
enonnous amount of experience in laboratory management, quality assurance, 
method development, mass spectrometry interpretation and verification of 
results. He has attended several regulatory training schools and 
presented technical presentationsa at several pesticide residue 
conferences and regional meetings in the southeast. 

Mr. Stephens is thoroughly familiar with DER specific regulatory sampling 
procedures, analytical qualiry assurance and reporting requirements for 
hazardous and solid waste, air quality, groundwater, wastewater, and 
drinking water. His technical background enables him to provide accurate 
and cost effective assistance for the environmental and regulatory needs 
of Florida clients. He is a member of the Florida Society of 
Environmental Analysts, the Florida Association of Environmental 
Professionals, the Florida Environmental Auditors Association, and the 
Florida Air and Waste Management Association. 
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JANET PRUITT 

Laboratorp Director/Project Hanager, Tallahassee Division 

Ms. Pruitt has a B. S. degree in chemistry and a Master of Public Health 
degree. Her 25 years experience in the environmental field began with the 
South Carolina Department of Health and Environmental Control (SCDHEC) 
where she supervised the Environmental Chemistry Section. After nearly 
thirteen years with SCDHEC, she joined the United States Geological Survey 
(USGS) National Water Quality Laboratory in Atlanta, Georgia. 

A t  the USGS laboratory, she was responsible for the analyses of water, 
sediment, and fish tissues for various organic parameters utilizing gas 
chromatography, mass spectrometry and computer data systems. She also 
served as quality assurance officer for the organic chemistry section. 

In 1984, Ms. Pruitt transferred to the Tallahassee office of USGS where 
she was responsible for appraising water resources and providing basic 
hydrologic data an both surface and ground water in Florida. She was 
project chief of three investigative hydrologic studies, assisted with 
three water quality studies, and coauthored an indexing and classification 
system for earth-science data bases. She also senred as technical advisor 
in the field of analytical organic chemistry for district, regional and 
headquarters personnel in the Water Resources Division. 

M s .  Pruitt joined Savannah Laboratories in 1987 as laboratory manager/QA 
manager. In her current position as laboratory director/project manager, 
she is responsible for the operation of the Tallahassee Division, and 
provides clients with assistance in field and analytical requirements. 
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WAYNE WORD 

Project Manager, Tallahassee Division 

Mr. Word has a B .S. degree in chemistry and 16 years experience in  the 
environmental field. He began his career with Technical Services, Inc. 
(TSI) in Jacksonville, Florida, where he was organics department manager 
responsible for general analysis and performing and institu~ing 
instrumental methods for new clients. After 10 years with TSI, Mr. Word 
joined OHM Corporation where he began as a project chemist and worked his 
way up to laboratory manager within four years. 

Mr. Word has experience in most major analytical techniques including: 
GC , GC/MS , HPLC, ETIR, W/VIS , TOC , TOX, ICP, AA, and manual and automated 
potentiometric and spectrophotometric methods. He also has extensive 
experience with 38-846 and EPA approved methods. In addition, Mr. Word 
has received specialized training from Hewlett-Packard, Varian Associates, 
Jarrell-Ash, Perkin Elmer, and the American Chemical Society on 
instrumental and management techniques. 

Mr. Word joined Savannah Laboratories as project manager. In this 
position, he is able to provide technical assistance and support to 
clients for field and analytical services. 

HENRY BEAUCHAMP 

Laboratory Hanager, Tallahassee Div i s ion  

Mr. Beauchamp holds a B.S. degree in chemistry from the Universi~y of 
Florida and has completed postgraduate course work in biochemistry. Prior 
to his association with Savannah Laboratories in 1989, he worked for the 
Florida Department of Agriculture and the University of Florida in 
biochemical laboratory analysis. 

Mr. Beauchamp has supervised all volatile organic compound determinations 
by GC and GC/MS, and has been actively involved in GC/MS analysis, 
spectral interpretation, data reporting, and instrument maintenance. 

In his current role at Savannah Laboratories, Mr. Beauchamp is responsible 
for the management of technical personnel, overseeing all method 
development and adherence to the Comprehensive QA Plan, coordinating all 
analyses with section managers, as well as handling all requests for 
laboratory supplies and instrument repairs. 
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ELIZABETH SCHNEIDER 

Qual i ty  Assurance tlanager, Tallahassee Division 

Ms. Schneider has a B.S. degree in biology and over 17 years experience 
with gas chromatography and high performance liquid chromatography 
analyses. At Savannah Laboratories, Ms. Schneider is responsible for 
ensuring that method QA requirements are met, issuing and evaluating in- 
house check samples, and analyst training in safety, QA procedures, and 
analytical methodology. Ms. Schneider has a thorough knowledge of QA 
requirements, procedures, and evaluation as they apply ro EPA-approved 
methodology. She is responsible for research into new methodologies and 
has developed several procedures now in use at Savannah Laboratories. She 
also supervises analyses of ordinance and explosives according to USATHAMA 
methods , 

Prior ro hex association with Savannah Laboratories in 1987, Ms. Schneider 
was lead technician in the quality assurance department for the Olin 
Corporation. There she supervised a staff of professionals in areas such 
as chemical, raw materials, water and waste treatment, ballistics and 
instrumental training. She is highly skilled in the operation and repair 
of gas chromatographs and high performance liquid chromatography systems. 

DANA TILL 

Chemist, Tallahassee Division 

Ms. Till holds a B.S. degree in chemistry from Pembroke (NC) State 
University. Prior to coming to Savannah Laboratories, she was employed by 
the Cicy of Raeford and Berry College. 

During her employment with the City of Raeford, Ms. Till was responsible 
for che supervision of all daily laboratory activities, training of 
laboratory personnel, purchasing of equipment for the plant and 
laboratory, and performing wastewater analysis. She established a quality 
assurance program to test laboratory procedures, techniques, and 
methodology. She also was responsible for bringing the wastewater 
treatment laboratory into compliance with the State of North Carolina's 
standards, as well as publishing an operations manual for the laboratory. 

Her current responsibilities at Savannah Laboratories include the analysis 
of samples for polynuclear aromatic hydrocarbons and pesticides by GC. 

BERNARD ASH 

Chemist, Tallahassee Division 

Mr. Ash has a B . S .  degree in chemistry from Florida A&M University and has 
completed Medical Laboratory Specialist Training in the U.S. Air Force. 
Prior to joining Savannah Laboratories, he was employed as a medical 
technologist in the Air Force as well as with Gadsden Memorial Hospital 
and Tallahassee Memorial Regional Medical Center. 

Mr. Ash's duties at Savannah Laboratories include performing analyses of 
metals in environmental matrices employing ICP and AA furnace techniques. 
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TODD BAOMGAXTNER 

Inorganic Section Wanager, Tallahassee Division 

Mr. Baumgartner holds a B. S. degree in chemistry and has completed one 
year of postgraduate course work. He began his career with Savannah 
Laboratories in 1985. His training since joining Savannah Laboratories 
has been broad, encompassing sampling as well as nutrient, voiarile, 
organic compounds, and metal determinations. 

Mr. Baumgartner's current duties as manager of the inorganic section 
include overseeing all aspects of analysis from digestion to data 
reporting for metals, general (wet chemistry), and bacteriological 
parameters. He is responsible for ensuring adherence to QC procedures and 
method requirements, instrument troubleshooting and maintenance, and 
ordering of lab supplies. He is especially experienced in metal 
determination by ICP, furnace AA, and cold vapor AA. 

ROBERT D. DRIVER 

Analyst, Tallahassee Divis ion 

Mr. Driver has a B.S. degree in business administration and two years 
experience as a laboratory analyst. He has experience over a wide variety 
of chemical analyses including general chemistry, bac t : e r i~ logy ,  
extractions, metals, IR, and digestion. 

Currently, Mr. Driver's primary responsibility is HPLC analyses of 
pesticides and related compounds. 

D. W A a E  H I G G I N S  

Analyst, Tallahassee Division 

Mr. Higgins has a B.S. degree in nutritional science with a minor in 
chemistry from Florida State University. Prior to coming to Savannah 
Laboratories, he was employed by Florida Stare University Chemistry 
Department. 

Mr. Higgin's duties include the analysis of samples for metals by ICP and 
furnace AA methodologies. He also checks data entered on worksheets for 
his section making sure QA/QC requirements are met and all data is entered 
correctly. 
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DAVID KARNS 

Semivolatiles Organic Hanager, Tallahassee Division 

Mr. Karns holds a B . S .  degree in chemistry from the University of South 
Florida. His experience includes analysis of semivolatile organic 
compounds by GC/MS, spectral interpretation, and adherence to SW-866, tO 
CFR, and CLP methodologies. 

Mr. Karns' has extensive knowledge of semivolatile method requirements, 
data reporting, and QG requirements. His duties as manager consist of 
installing new software updates on Hewlect-PackardGC/KS systems, advising 
and training on all systems, scheduling workloads, maintaining and 
troubleshooting instruments, and providing technical information to the 
laboratory director regarding new instrumentation and method requirements. 
Mr. Karns is experienced in review of CLP data packages. 

JOSEPH B. NORTH 

Analyst, Tallahassee Division 

Mr. North holds a B.S. degree in biology from Florida State University. 
Prior to his employment with Savannah Laboratories, he worked for 
Environmental Planning and Analysis, Inc. as a laboratory technician. 

Mr. North's duties include the analysis of samples for biological 
parameters, including BOD, COD, bacteria, and other biological laboratory 
duties. 

TIMOTHY PRESTON 

C h e m i s t ,  Tallahassee Division 

Mr. Preston holds a B.S. degree in chemistry with a minor in mathematics 
from Florida State University and also has an AA degree in liberal arts 
from Miami-Dade Community College. He is a member of Alpha Chi Sigma 
Chemistry fraternity. 

Mr. Preston is a GC/MS chemist and is responsible for analyzing 
environmental samples for volarile organic compounds using packed and 
capillary column GC/MS. He is also responsible for the review and 
interpretation of spectral data and review and analysis of CLP data 
packages. 
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PAUL RYGIEL 

IIPLC/IR H-ger, Tallahassee Division 

Mr. Rygiel has a B.A. degree in biochemistry from Florida State 
University. Prior to joining Savannah Laboratories, he was employed as a 
chemist at the Florida Department of Business Regulation where he gained 
two years experience in gas and liquid chromatography. 

Mr Rygiel ' s current responsibilities include overseeing the analysis of 
soil and water samples by EPA methods 632, 531, 8320, and other methods 
for explosives, formaldehyde, and water soluble pesticides and herbicides 
by HPLC, and the IR analysis of soil and water samples for oil and grease 
and total petroleum hydrocarbons. 

DEBORAH SHERWIN 

Biological/General Lab Supervisor, Tallahassee Division 

Ms. Sherwin is a graduate of Florida State University where she obzained 
a B.S. degree in biological science, Her educational background includes 
completion of the Liberal Studies Honors program and memberships in Phi 
Eta Sigma National Honor Society and Golden Key National Honor Society. 

Ms. Sherwin joined Savannah Laboratories as an analyst in the 
Biological/General Lab section. Her current duties as supervisor include 
analysis and supervision in all areas of bacteriology and general 
chemistry. She is involved in analyses of coliforms, titrations, B O D S ,  
solids determinations, and determinations of physical parameters using EPA 
approved methodologies. 

RICHARD A. STEPHENS 

V o f a t i l e s  Organics Hanager, Tallahassee Division 

Mr. Stephens holds a B. S . degree and Postgraduate Certificate of Education 
from the University of Wales. His studies were in biology and zoology, 
and prior to his employment at Savannah Laboratories, he was a science 
educator. 

Mr. Stephens' duties at Savannah Laboratories include supenision of 
analyses by GC and GC/MS of volatile organic compounds, data 
interpretation and reporting, instrument maintenance and troubleshooting, 
review of CLP data packages, and ordering of gases and lab supplies for 
the volatiles section. 
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MARTIN TXOMAS 

Technician, Tallahassee Division 

Mr. Thomas came to Savannah Laboratories with more than 16 years 
experience. His duties at Savannah Laboratories have included supervision 
of the extraction laboratory as well as performance of exrractions for all 
organic parameters. He has also been responsible for analysis of samples 
for petroleum hydrocarbons by IR techniques. At the present time, he 
analyzes all water samples for EDB fallowing EPA methodology. 
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Laboratory Director/Project Hanager, Mobile Division 

Mr. Smith has a B.S. degree and has successfully completed the majority of 
graduate course work in a masters program in chemistry. 

Mr. Smith is the laboratory director of Savannah Laboratories, Mobile, 
Alabama Division and is responsible for overall management of this 
laboratory. He supervises project managers, QA and department managers, 
and ensures departments have adequate laboratory equipment and personnel 
to perform their jobs. He provides oversight in developing new laboratory 
methods and analytical techniques to meet client needs as regulatory 
programs change. 

Mr. Smith also functions as project manager and is the primary contact for 
his clients. He is responsible for assisting clients with pre-sampling 
discussions, suggesting analytical approaches, meeting regulatory agency 
requirements, and developing special analytical and treatability 
techniques. He is thoroughly familiar with EPA methods and QA/QC 
requirements for RCRA, NPDES, SDWA, and other EPA regulatory programs. 

Mr. Smith is an active member of the American Chemical Society and has 
attended ACS-sponsored courses in gas chromatography and atomic absorption 
spectroscopy. He has attended numerous continuing education courses 
covering new EPA regulatory programs. 

Mr. Smith joined Savannah Laboratories and Environmental Services, Inc. in 
1987, as a project manager and was promoted to laboratory director of the 
Mobile, Alabama Division when it opened in 1988. Prior to joining 
Savannah Laboratories, he had fifteen years consulting laboratory 
experience as a bench chemist, supervisor, and laboratory manager for 
Southeast Laboratories, Inc, in Atlanta, Georgia. He has extensive 
experience in gas chromatography analysis of pesticide residue/PCBs and 
volatiles, metals by atomic absorption spectroscopy including graphite 
furnace analyses, and general chemistry laboratory experience. He has a 
broad base of experience in a variety of analytical chemistry and 
microbiological methods including: EPA, ASTM, NZOSH,  AOAC , FDA, and USDA. 
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Project h g e r ,  Hobile Division 

Mr. Nance has a B.S. degree from the University of North Alabama and an 
M.S. degree in environmental science from the University of South Alabama. 

Mr. Nance's primary responsibility with Savannah Laboratories is project 
management of permitted wastewater and drinking water and RCRA projects as 
required by EPA and state regulatory programs. Mr. Nance provides 
oversight and supervises the field activities of the Mobile Division 
sampling team. He is highly skilled at coordinating and conducting field 
investigations. 

Mr. Nance has kept current with changes and refinements in existing 
regularory programs through continuing education courses in Hazardous 
Waste/Land Disposal Bans, Reauthorized RCRA, Superfund (SARA), and NPDES 
storm water regulations. He has completed the forty-hour "Hazardous 
Assessment and Response Management" training program (20 CFR 1910.120). 
This certification is kept current through annual update courses. 

Mr. Nance has seventeen years experience in a wide variety of industrial 
laboratory and field investigations. Project experience includes: 
hazardous waste characterization, sediment and water quality studies, 
remedial investigations, and groundwater monitoring projects. 
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MICHELE H* LERSCH 

Laboratozy QA Manager, Hobile Division 

Ms. Lersch has a B.S. degree in medical technology with concentrations in 
chemistry and microbiology from the University of South Alabama. She has 
taken postgraduate courses in management and business law. 

Ms. Lersch is responsible for managing the quality assurance program for 
the Mobile Division laboratory. She initiates certifications with srate 
and federal agencies, renews certifications, conducts internal audits, 
works with external auditors, edits QA plans and SOPS, and reviews project 
files. Her duties include initiating and maintaining training files for 
the technical staff and maintaining technical information resources and 
methods . 

Prior to her employment with Savannah Laboratories, Ms. Lersch was 
employed as metals analyst with Thompson Engineering Testing . She 
specialized in trace metals determinations using flame and graphite 
furnace AAS techniques. She also became experienced in inorganic analyses 
using wet chemical methods. 

When Ms. Lersch joined Savannah Laboratories in 1988, she was promoted to 
Inorganic Laboratory Manager. She gained extensive experience using 
inductively coupled plasma (ICP) techniques for metals deterrninacions. 
She was responsible for instrument maintenance and trouble-shooting as 
well as day- to-day implementation of QC for the inorganic section. She 
became thoroughly familiar with EPA methods and reporcing and QC 
requirements for environmental samples requiring metals and wet chemistry 
analyses. 

Ms. Lersch has ten years of laboratory experience, seven of which have 
been directly related to the chemical and biological analysis of water, 
wastewater, soils/sedirnents, andhazardous waste samples. She is familiar 
with SW-846 and 40 CFR methods, protocols, and QC requirements for both 
organic and inorganic analysis. 
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VAN PBAM 

Laboratory tianager, Hobil e Division 

Dr. Pham has a Ph.D. in organic chemistry from Georgia Institute of 
Technology and a B.S. degree in chemistry from Saigon University. 

Dr. Pham joined Savannah Laboratories in 1990 as a GC/MS chemist. She was 
responsible for the analysis of base/neutral and acid semivolatile 
organics in environmental samples. In 1991, Dr. Pham was promoted to 
department manager and QC coordinator of the organic and extraction 
sections and to laboratory manager in 1992. She is responsible for the 
organic analytical method development, supervising, training new 
personnel, and maintaining and troubleshooting the GC/MS, GC, IR, ICP and 
AA/GF instruments. 

Dr. Pham is an active member of the American Chemical Society. She has 
attended several ACS-sponsored seminars on a variety of topics including 
GC and GC/MS techniques and methods. She took the quality assurance 
course offered by the EPA as part of its Seventh Annual Waste Testing and 
Quality Assurance Symposium held in Washington, D.C. 

Prior to joining Savannah Laboratories, Dr. Pham was employed with Eagle- 
Picher Environmental Senrice. She.performed a variety of organic and air 
pollutant analyses for volatile compounds, pesticides, herbicides, PCBs, 
PAHs, phenols, and dioxins. From 1987 to 1989, Dr. Pham was a 
postdoctoral associate with the University of Georgia, Department of 
Chemistry. She worked on enzymatic synthesis and reaction, and authored 
and co-authored a number of publications in the Journal of the American 
Chemical Socie ty .  

Dr. Pham has extensive knowledge of EPA SW-846, 40 CFR, NIOSH, and ASTM 
methods and CLP protocols. She has several years of experience working 
with GC, GC/MS, FT-NMR, W-VIS speccroscopy, and HPLC instruments. She is 
familiar with several instrument data systems including PE-Nelson, Maxima 
280, and hemstation. She is well-versed in the use of Lotus 1-2-3 and 
Quatropro as part of the organic lab information management systems. 
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CORA M. PATE 

Volat i les  Manager, Hobile Division 

Ms. Pate has a B. S. degree in biology and a minor in chemistry from the 
University of South Alabama. 

Ms, Pate is responsible for supervising the volatiles laboratory. Her 
duties include training analysts, instrument maintenance and data review 
as well as the analysis of environmental samples for volatile organic 
compounds by GC/MS according to EPA methods 624 and 8210. Ms. Pate has 
previously analyzedvolatile organic compounds by gas chromatography using 
Hall, Photo Ionization (PID), and Flame Ionization (FID) detectors 
according to EPA methods 501.1, 502.2, 601/602, and SW- 8b6 8010/8020. She 
interprets chromatograms, calculates and reports results and checks QC on 
these instruments. 

Ms. Pate has attended seminars and courses on gas chromatography involving 
column maintenance and operation according to new methods and techniques. 

Ms. Pate previously worked as an office manager before obtaining her 
degree. Her duties included training and maintaining the office staff as 
well as being a personal assistant to the company president. She was 
responsible for implementing new computer programs and updating and 
efficiently utilizing existing programs and hardware. 

Ms. Pate has three years experience in an analytical and consulting 
laboratory atmosphere with two years of this in a supervisory position. 
She is familiar with SW-846 and 40 CFR methods, protocols, and QC 
requirements for the volatiles GC section. 
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BRUCE H. BARRETT 

Chemist, Hobile Division 

Mr. Barrett has a B.S. degree in chemistry from Wittenberg University in 
Springfield, Ohio. He has done biochemical research of 
photophosphorylaton mechanisms in single celled algae at Kettering 
Memorial Laboratories in Yellow Springs, Ohio. 

Mr. Barrett joined Savannah Laboratories in 1990 as a chemist in the 
general laboratory. He is the senior level chemist for this department 
and performs cyanide, nutrient, titrimetric and demand analyses. Mr. 
Barrett possesses considerable problem solving skills for troubleshooting 
methods and dealing with difficult sample matrices. He is well versed in 
computer programming and practical computer applications. 

Mr. Barrett previously worked as a research lab technician wich the 
Institute of Paper Chemistry studying reaction experiments on texpene 
hydrocarbons using gas-liquid chromatography and IR and NMR. He worked 
four years as senior chemist for Vencron Corporation troubleshooting 
products. He spent four years working for Lincoln Pulp and Paper as 
technical director and six years in the same capacity at Boise Cascade 
Corporation, As technical director, he was responsible for environmental 
and water plant operations as well as quality control of pulp and paper. 

Mr. Barrett has twenty-five years of analytical experience in industrial, 
environmental, and chemical analyses. He is thoroughly familiar with EPA, 
ASTM, TAPPI, and NIOSH methods for wet chemical testing of a variety of 
sample matrices including: waters, wastewaters, soils/sediments, and 
hazardous waste. 
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REBECCA BOWEN 

Analyst, Chemical Rygiene Officer, Hobile Division 

Dr. Bowan received a B.S. degree in biology in 1979 and a Ph.D. degree in 
basic medical sciences in 1989 from the University of South Alabama. 

As the Chemical Hygiene Officer, Dr. Bowen is responsible for training and 
educating employees about safety rules and regulations. She enforces the 
company safety policies and ensures that the laboratory chemical hygiene 
plan complies with OSHA guidelines. Additionally, Dr. Bowen is the 
primary analyst for determining pesticide residues, herbicides, and PCBs 
in extracted samples using GC-ECD techniques. 

Prior to employment with Savannah Laboratories, Dr. Bowen performed post- 
doctoral research at. MacMaster University in Hamilton, Ontario. Her 
research involved investigating the pharmacological influences of 
prosraglandin and cyclic nucleotide metabolism on blood platelets in human 
tumor cells. She has several publications relating to her research in 
medical and other scientific journals. 

Dr. Bowen has one year of envixonmental laboratory experience. She is 
familiar with SW-846, 40 CFR Part 136, and SDWA protocols for the 
parameters for which she is responsible. 

PANDA CARTER 

Analyst, Hobile Division 

Ms. Carter has a B.S. degree in biology with a minor in chemistry from the 
University of South Alabama. 

Ms. Carter joined Savannah Laboratories in 1991. Her primary 
responsibilities include sample analyses by ICP, flame, GFAA, and cold 
vaporfiydride generation atomic absorption techniques. 

Ms. Carrer has 12 years experience in atomic absorption spectroscopy and 
various wet chemistry techniques from past employment with Union Carbide 
Corporation and Protein Technologies International. She is thoroughly 
familiar with EPA-600 and SW-846 sample preparation and analytical methods 
for drinking waters, wastewaters, soils/sediments, hazardous waste 
samples, and TCLP extracts as well as the associated QC requirement. 
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CERISTOPHER A. COOK 

F i e l d  Manager, Mobile Division 

Mr. Cook received a B.A. degree in biology from Clemson University in May, 
1990. His primary responsibilities with Savannah Laboratories is 
scheduling field activities, coordinating field logistics for 
environmental programs and the field team leader for sampling events. 

Mr. Cook joined Savannah Laboratories in 1990, and has developed operating 
procedures which have satisfied the scrutiny of federal and state 
regulatory agencies performing on-site audits. Mr. Cook is skilled in 
providing field support for water quality programs, groundwater 
monitoring, solid/hazardous w'aste characterization, air monitoring for 
personnel exposure and other environmental programs. 

Mr. Cook has completed the forty hours "Hazardous Assessment and Response 
Management" training course to meet the requirements of 20 CEX 1910.120. 

CEDRIC CRAWLEY 

Technician/Extraction Lab Group Leader, Hobile Division 

Mr. Crawley has completed course work toward a degree in computer science. 
As extractions lab group leader, Mr. Crawley is responsible for scheduling 
the organic extractions of B N A s ,  herbicides, pesticides, PCBs, phenols, 
phthalates, and PAHs from drinking waters, wastewaters, solids/sediments, 
and TCLP extracts for analysis by GC and GC/MS. He performs analysis of 
oil and grease and petroleum hydrocarbons by gravimetric and infrared 
techniques, and total phenolics and MBAS using organic 
extraction/spectrophotomecric techniques. 

Mr. Crawley's previous laboratory experience includes field sampling and 
analysis. He was responsible for sampling of NPDES projects and analysis 
of such parameters as D.O., conductivity, residual chlorine, turbidity, 
and pH. 

Mr. Crawley has three years of environmental laboratory experience, one of 
which has been in a group leader role. He is familiar with SW-846 and 40 
CFR Pare 136 methods, protocols, and associated QC requirements for 
semivolatile organic extractions. 



Section 16 
Revision: 0 
Date: 9/92 
Page 37 of 54 

SHERYL 6 .  FULLER 

Chemist, Mobile Division 

Ms. Fuller has a B.S. degree in chemistry from Stillman College. She has 
three years of analytical laboratory experience in the analysis of 
nutrients in waters, wastewaters, soils and sediment samples. , She is also 
experienced in teh analysis of cyanides in a variety of sample matrices. 

Since joining Savannah Laboratories in 1989, Ms. Fuller has gained 
extensive experience using wet chemical and spectrophotometric methods and 
ion specific electrodes. She is currently specializing in the 
determination of demand analyses and phosphorous in waters. wastewaters, 
soils and sediments. Ms. Fuller is thoroughly familiar with EPA 
methodologies for wet chemistry testing and the associated QC 
requirements. 

STEPHANIE H. JONES 

F i e l d  Scienrist ,  Hobile Division 

Ms. Jones has a 8.S. degree in geology from the University of South 
Alabama. She joined Savannah Laboratories' field sampling department in 
1991 as a trainee, bringing with her an extensive background in field 
sampling and analytical techniques. 

Ms. Jones has been involved in several major sampling projects for 
drinking water, groundwater, stormwater, soil/sediment and hazardous waste 
samples. She has worked with clients in establishing sampling programs 
and writing SOPS. 

Ms. Jones is thoroughly familiar with SW-846 sampling protocols, and is 
able to apply her extensive practical experience to any special sampling 
techniques as required. 
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Chemist, Hobile Division 

Dr. Li received her Ph.D. in 1989 and M.S. in 1986 in organic chemistry 
from Shanghai Institute of Organic Chemistry, Shanghai, China. She 
received her B.S. degree in chemistry from the Zhe-Tsian University in 
1983. 

Dr. Li joined Savannah Laboratories in.1991 as a pesticide residue chemist 
in the semivolatile gas chromatography (GC) laboratory. She is 
responsible for the analysis of pesticides/PCBs, Pus, phenols and 
microextractable compounds in environmental samples, she is familiar with 
the operation of GCs equipped with electron capt\;re, flame ionization, 
nitrogen-phosphorous detectors using capillary and packed columns. she is 
familiar with the  els son and Hewlett Packard computerized data management 
system to collect and process analytical data. 

Dr. Li has attended seminars and courses on gas chromatography involving 
column maintenance and operation according to new methods and techniques. 
She regularly attends the Gulf Coast Chromatographers Discussion Group 
meetings . 

Prior to joining Savannah Laboratories, Dr. Li was a post-doctoral 
research associate for one year with the University of Sourh Alabama 
Chemistry Department. she conducted research in the chemical synrhesis of 
naturally occurring antibiotics. 

Dr. Li is thoroughly familiar with the GC methods regarding sample 
preparation and analytical methods for drinking water, wastewater, 
soils/sediments, hazardous waste samples and T C U  extract analyses. she 
has extensive knowledge of EPA SW-846, 40 CFR Part 136 protocols and 
associated QC requirements. 
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KATHERINE: WYNN MORGAN 

Sample C o o r d i n a t o r ,  Hobile Division 

Ms. Morgan has completed several courses toward a B.S. degree in 
chemistry. She is currently enrolled at the Faulkner State University and 
working toward completion of that degree. 

Ms. Morgan's duties at Savannah Laboratories include filling client 
requests for sample bottles, resolving discrepancies in requests for 
analysis at sample receipc, and disposing of samples when analysis and 
reporting are complete. She coordinates all project orders from sample 
login to computer login and interfaces with the clients and project 
managers to facilitate the sample flow through the laboratory. In 
addition, she is responsible for ordering and receiving supplies and 
materials for the laboratory. 

Prior to her employment with Savannah Laboratories in 1988, she worked in 
the petrochemical industry. As a laboratory technician, she performed 
chemical analysis of petrochemical products. She also developed skills 
such as data recording on a computer data system. interacting with 
clients,' packaging and mailing restricted articles, and 
purchasing/receiving for the laboratory. 

Ms. Morgan has eight years of laboratory bench experience. She has 
extensive knowledge of field sampling procedures and packaging and 
transporting requirements of a variety of chemicals. Ms. Morgan is 
familiar with the laboratory information management system of Savannah 
Laboratories. She is available to assist clients with scheduling bottle 
order shipments and receipt of samples in the laboratory. 

EDWARD OETKEN 

Hetals Diges t ion  Coordinaror, Hobile Division 

Mr. Oetken has a B.S. degree in biomedical sciences with a chemistry minor 
from the University of South Alabama. 

At Savannah Laboratories, Mr. Oetken supervises all digestion procedures 
and sample receipts in the metals section. In chis role, he has acquired 
knowledge of laboratory techniques and become familiar with SW-846 and EPA 
600 protocols. 
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TRACY S. OWENS 

Hetals Supervisor, Hobile Division 

Ms. Owens has a B.S. degree in environmental sciences from Troy State 
University. She joined Savannah Laboratories in 1990, and has specialized 
in the determination of trace metals analysis using inductively coupled 
plasma (ICP), flame, cold vapor, hydride generation and graphite furnace 
atomic absorption spectroscopy techniques. 

Ms. Owens was promoted to metals lab supervisor in 1992. she is 
responsible for scheduling digestion and analysis for drinking wacer, 
waste water, soil/sediment, hazardous waste  and TCLP projects. she 
ensures that proper preparation and analysis techniques are followed and 
method QC requirements are met. Ms. Owens oversees instrument maintenance 
and troubleshooting for the me~als department. 

Ms. Owens has three years experience in the laboratory. She is familiar 
with EPA SW-846 and Title 40 Part 136 test method and associated QC 
requirements. 

SONYA REYNOLDS 

Inorganics Group Leader ,  Hobile Division 

Ms. Reynolds has a B.S. degree in biology and environmental science from 
Livingston University. She was a founding member of the L.U. Conservacy 
group and is active in promoting environmental awareness. 

Since joining Savannah Laboratories in 1991, she has gained extensive 
knowledge of EPA methodologies for demand, nutrient, and general wet 
chemical analyses. She is familiar with SW-846, Standard Methods, and EPA 
600 series methods of analysis for waters, wastewater, soil/sediment, and 
hazardous waste samples as well as the associated QC requirements. 

Ms. Reynolds is responsible for analysis of TOG and COD, coliforms by both 
membrane filtration and multiple tube techniques, sulfides, and chlorides. 
She also oversees the analytical work of several other analysts and 
troubleshoots problems with data and QC. 
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Analyst, Hobile Division 

Ms.. Saunders has a B.A. degree in biology from Berea College. She has 
completed two years of study toward a degree in dentistry at the 
University of Kentucky. She joined Savannah Laboratories in 1991 as a 
nutrients analysr. In this position, she was responsible for the 
determination of TKN, NH3, NO3, and NO, in waters, wastewaters, soils, and 
sediments. She is familiar with EPA-600 wet chemistry methodologies and 
associated QC requirements. 

Ms. Saunders has moved to the volatiles laboratory and i s  responsible for 
the analysis of environmental samples for volatile organic compounds by 
gas chromatography using Hall and Photo Ionization (PID) detectors 
according to EPA mehtods 501.1, 502.2, 601/602, and SW-846 8010/8020. She 
interprets chromatograms, calculates and reports results, and checks QC 
for these instruments. 

Prior to joining Savannah Laboratories, Ms. Saunders was a research 
technologist at the University of South Alabama. She is experienced in 
the use of a variety of spectrophotometric equipment and is familiar wirh 
WLC and column chromatography techniques. 

NAN SCARBROUGH 

Analyst, Hobile Division 

Ms. Scarbrough received a B.S. degree in wildlife biology from Livingston 
University. She also holds a Master of Education degree from Livingston 
University. Her primary responsibility at Savannah Laboratories is 
analyses of cyanide in waters, wastewaters, soils/sediments , and hazardous 
waste samples. 

Prior to joining Savannah Zaboratories in 1991, Ms. Scarbrough worked as 
a lab technician for the Alabama Co-op Fish and Wildlife Research Unit 
performing habitat mapping and co'llection and identification of fish. She 
also has experience in bioassay analysis from her employment as an 
aquaculture specialist with TAI Environmental Sciences, Inc. 

Ms. Scarbrough has two years of laboratory experience. She is familiar 
with SW-846 and EPA-600 methods for cyanide analyses on a variety of 
sample matrices. 
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JOHN SIMS 

Analyst, nobile Division 

Mr. Sims has a B.S. degree in physics with a minor in computer science 
from Alabama State University. He joined Savannah Laboratories in 1991 as 
an analyst with the responsibility of extracting both volatile and non- 
volatile TCLP samples. 

Mr. Sims is currently responsible for the analysis of semivolatile 
extractable organics, primarily phenols, PAHs, and phthalate esters, by 
GC-FID methods. He is trained in both 40 CFR and SW-846 methods and QC 
requirements. 

Prior to joining Savannah Laboratories, Mr. Sims worked as a lab 
technician in the biomedical research department at Alabama State 
University. He also co-authored four publications regarding PIXIE 
analysis techniques for analyzing environmental samples. He has also 
worked as a computer programmer with Computer Graphic Management, writing 
programs on level 6 machines for report formats, payrolls, and invoices 
for a variety of businesses. 

RHODA SMITH 

Office Manger/Data Coordinator, Uobile Division 

Ms. Smith attended Georgia S t a t e  University in Atlanta, Georgia, where she 
majored in business administration. She has held various positions in the 
financial field. She joined Savannah Laboratories in 1988 as office 
manager. Her duties include supervision of office personnel and 
coordination of data and billing. She is thoroughly familiar with 
Savannah Laboratories' Information Management System (LIMS) and is 
responsible for editing r e p o r t s  for complex projects. She reports 
directly to the Laboratory Director and works with project mangers, 
analysts, and clients to coordinate prompt daca flow through the 
laboratory. 
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VIRGINIA VASQUEZ 

Analyst, tiobile Division 

Ms. Vasquez has a B.S. degree in chemistry/biology from the University of 
Guadalaj ara, Mexico. She has four years of analytical laboratory 
experience. She is familiar with EPA SW-846 and CFR Title 40 Part 136 
test methods, protocols, and associated QC requirements. She was 
previously employed as a laboratory supervisor in a wastewater control 
laboratory. She was responsible for assuring that proper methods. 
techniques and procedures were used. She also worked as an analyst in an 
instrumental, wet chemistry and biology laboratory. 

Ms. Vasquez's primary responsibility at Savannah Laboratories is the 
analysis of environmental samples for volatile organic compounds by gas 
chromatography using Hall and flame ionization detectors (FID) according 
to EPA Methods 601/602 and SW-846 8010/8020. She interprets 
chromatograms, calculates and reports results, and checks QC for these 
methods . 

CYNTHIA WILSON 

Chemist,  Hobile Division 

Ms. Wilson has a B.S. degree in chemistry from East Carolina University in 
Greenville, North Carolina. She joined Savannah Laboratories in 1989. 
She is responsible for the semivolatile organic analysis of environmental 
samples by GC/MS. Her duties include standard preparations, instrument 
calibrations, data interpretation and reporting, and maintenance of 
quality control for the GC/MS instrument. 

Prior laboratory experience includes analytical testing to monitor plant 
operation for a municipal wastewater laboratory. She performed wet 
chemical analysis including BOD, DO, pH, specific conductivity, residual 
chlorine, chlorides, solids, and microbiological analysis for fecal and 
total coliforms. She previously worked at the Savannah, Georgia division 
of Savannah Laboratories as a GC volatiles chemist where she gained 
experience reporting volatile data and associated QC requirements. 

Ms. Wilson has three years of analytical environmental testing experience 
on a variety of sample matrices including wastewaters, soils/sediments, 
and TCLP extracts. She is experienced in the use of purge and trap 
systems, FID, PID, and HECD detectors, and PE-Nelson and ChemStation data 
systems. She is familiar with SW-846 and 40 CFR Part 136 test methods, 
protocols, and QC requirements for semivolatiles organic analysis. 
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PAUL CZWEVARO 

Laboratory Direcror/Project Hanager, Deerfield Beach Division 

Mr. Canevaro received his B.S. degree in chemistry from the University of 
Montevallo in 1982. He has a total of 12 years experience working in 
environmental laboratories. This experience includes the operation of GC, 
GC/MS, ICP, HPLC, and AA instruments using EPA protocols. Other related 
experience includes the coardination of inorganic and organic laboratories 
with a staff of 60 chemists and technicians, professional and technical 
guidance to Laboratory supervisors, and development and maintenance of a 
quality control/quality assurance program. 

Mr. Canevaro joined Savannah Laboratories in June, 1989  as the Deerfield 
Beach, Florida facility laboratory director. He is responsible for the 
day-to-day operation of the laboratory, project design and implementation, 
and client relations. 
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RHONDA MOLL 

Project Hanager, Deerfiefd Beach Division 

Ms. Moll received her B.S. degree in biology with a double minor in 
chemistry and physics from Troy State University. She began her career 
with Savannah Laboratories in 1987 at the Tallahassee Division where she 
determined volatile organic compounds using GC and GC/MS. Her past 
experience also includes the quality control testing and approval of raw 
materials used in the manufacture of pharmaceuticals and hospital supplies 
at Baxter Corporatinn in Miami, Florida. 

Ms. Moll joined the Deerfield Beach Division upon its opening in 1989, as 
the volatile organics manager. She was responsible for the initial set-up 
of the volatiles laboratory which included instrumentation, quality 
control, methodology and personnel training. She coordinated all 
laboratory functions and reviewed all data generated from this department. 

Ms. Moll was promoted to quality control manager of this division where 
she oversees all laboratory quality control functions such as evaluations, 
inspections, data review, and implementing new procedures required by 
methodology or Savannah Laboratories' corporate quality assurance program. 

KATHY C .  IRMINGER 

Quality Assurance Hanager, Deerfield Beach Division 

Ms. Irminger received a B.A. degree in chemistry from Wake Forest 
University and began working at the Colorado School of Mines Research 
Center in Golden, Colorado. There she performed atomic absorption 
spectrophotometry in metallurgical and environmental applications and also 
developed inorganic bench methods. She also has worked for Camp, Dresser, 
and McKee and the Colorado State  Department of Health performing inorganic 
EPA methods. At AC Laboratories in Florida, she developed expertise in 
gas chromatography for EPA Methods 601, 602, 502.2, 604, 610, 8010, and 
8020. 

Ms. Irminger joined Savannah Laboratories' Deerfield Beach Division when 
it opened in 1989, as a volatiles chemist performing GC and GC/MS 
analyses. She is well versed in SW-846 and CFR 40 methodologies. 
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MARIANNE WALKER 

Sazupl e/Data Hanager , Deerf ield Beach Division 

Ms. Walker's experience with environmental analytical laboratories 
includes two years at Pioneer Laboratory, Inc. in Pensacola, Florida, 
where she served as reporting department manager as well as office 
manager . 
Ms. Walker joined Savannah Laboratories in 1989, where she assisted in 
coordinating che initial set-up of the Deerfield Beach laboratory 
operarion. Her initial responsibilities included supervision of sample 
custody, sample bottle preparation, sample login, and data entry, as well 
as providing in-house project coordination. 

As Sample/Data Manager, Ms. Walker is currently responsible for 
coordinating analytical programs for many of Savannah Laboratories' 
clients, including major consulting firms, counties, and water management 
districts . 

JANICE WILTSHIRE 

Data Coordinator, Deerfield Beach Division 

Ms. Wiltshire obtained her diploma in computer science from Computer and 
Business Institute in Jamaica and has one year experience as a data entry 
clerk at AC Laboratories. She joined Savannah Laboratories in 1990, and 
her duties include all phases of data handling and assisting project 
mangers with client report preparation. 

PHILL TAYLOR, 3R. 

Field Coordinator, Deerfield Beach Division 

Mr. Taylor joined Savannah Laboratories in 1990. His previous experience 
includes working as a water treatment plant operator for the cities of 
Deerfield Beach and Pompano Beach, Florida. Mr. Taylor's current 
responsibilities include all field sampling activities scheduled at the 
Deerfield Beach facility. 

KIMBERLY L. AMBISCO-XOSTZER 

Organics Hanager, Deerfield Beach Division 

Ms. Ambisco-Kostzer has a B.S. degree in biology/pre-med with a minor in 
chemistry from Barry University of Miami Shores, Florida. She worked at 
the University of Miami School of Medicine as a research biochemist after 
graduation. 

Ms. Ambisco-Kostzer joined Savannah Laboratories in 1989. Her duties 
include the analysis of pesticides, herbicides, phthalates, EDB. PAH, 
phenols, hydrocarbons, and formaldehydes. 
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LINDA BACKUS 

Chemist, Deerfield Beach Division 

Ms. Backus received a B.S. degree in microbiology and a B.A. degree in 
chemistry from Florida Atlantic University. She taught microbiology at 
the collegiate level and performed extensive research on oral microbes. 
Upon graduation, she was employed with the University of Miami/Jackson 
Memorial Hospital initiating a tissue procurement facilicy for nationwide 
cancer research. 

Ms. Backus joined Savannah Laboratories in 1990 as a trace metal analyst. 
Her present duties include determinations and data reporting of metals 
utilizing ICP techniques. 

TEERONA T. JAMES 

Analyst, Deerfield Beach Division 

Ms. James has a B.A. degree in chemistry with a minor in educaticn from 
Columbia College in Columbia, South Carolina. 

Prior to her employment with Savannah Laboratories in 1991, she was 
employed by the South Carolina Department of Environmental Health and 
Control as a chemist. There her duties encompassed wet chemistry, metals, 
and asbestos analyses. Her previous experience also includes metals 
analysis, digestion, and QA/QC data responsibilities at AC Laboratories in 
Fort Lauderdale, Florida. 

Ms. James' current responsibilities at the Deerfield Beach facility 
include the analysis of volatile organic compounds by GC. 

CATHERINE KATSIKIS 

Analyst, Deerfield Beach Division 

Ms. Katsikis received a B. S. degree in chemistry from the Chemical 
Engineering College in Athens, Greece. Her previous experience as a 
chemical laboratory supervisor included working with PVC stabilizers, 
polymerics, co-polymers, and organic compounds. 

Ms. Katsikis joined Savannah Laboratories in 1990 as a trace metals 
analyst. Her duties include determinations and data reporting of metals 
utilizing ICP techniques. 

ERIC SCHINSING 

Technician, Deerfield Beach Division 

Mr. Schinsing has been with Savannah Laboratories since 1990. He has an 
A . S .  degree from the Gotrununity College of The Finger Lakes of New York and 
is currently pursuing a degree in oceanographic engineering. His 
responsibilities include assisting the analysts in the general chemistry 
laboratory. 
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LAWRENCE TEICR 

Chemist ,  Deerfield Beach Division 

Mr. Teich has a B.A. in chemistry with an emphasis in zoology from Florida 
Atlantic University. Prior to joining Savannah Laboratories in 1989, he 
taught laboratory course work in animal physiology at Florida Atlancic 
University in Boca Raton. 

Mr. Teich's responsibilities at Savannah Laboratories include mercury 
determinations by cold vapor atomic absorption. He also assists with 
trace metal analysis of As, Pb, Se, and T1 by graphite furnace atomic 
absorption and helps in the digestion of samples. 

MARY VALEST 

Chemist, Deerfield Beach Division 

Ms. Valest obtained a B . S .  degree in chemistry from the Catholic 
University of Puerto Rico. She completed her Chemistry Practicum at 
Destileria Serralles, Inc., a rum manufacturing company, where she 
performed analysis of finished products by W, GC, and colorimeter. In 
raw materials, she conducted water monitoring, testing and distillation of 
fermented sugars. 

Ms. Valest assisted on a temporary basis as quality control manager at 
Fruits Drinks, Inc. (Puerto Rico) where her responsibilities included the 
quality control process, documentation and daily production reports; 
coordination of chemical and microbiological testing of raw materials and 
finished products; supervision of laboratory technicians; and control of 
safety and sanitation systems. 

She then joined SrnithKline Beecham Pharmaceuticals (Puerto Rico) where she 
worked as quality assurance analyst with bulk, finished products, and long 
term stability samples conducting testing procedures by HPLC, GC, W ,  
turbidimeter, osmometer and extracrions. In the area of raw materials, 
she worked with IR, TLC, gravimetric analysis, all process sterile water 
monitoring and process rinse water restings. 

In 1990, she moved into the continental United States and worked on a 
temporary basis with Schering-Plough (Pernbroke Pines, Florida) where she 
performed dissolution technology and HPLC and assisted in identification 
of chromatographic samples and calculation of resolution and tailing 
factors for a new quantitation method for fatty acids. 

Ms. Valest joined Savannah Laboratories in 1991, and she is currently 
working in the semivolatile GC department performing EDB and pesticide 
residue analysis. 
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CAROL-&NN VASSELL 

Chemist, Deerf ield Beach Division 

Ms. Vassell obtained a B.S. degree in chemistry from the City College of 
New York. Upon graduation, she worked as a research chemist at the 
Institute of Food and Agricultural Sciences. 

Ms. Vassell joined AC Laboratories where she performed trace metal 
determinations by AA as well as EDB and txihalornethane determinarions by 
GC. She also conducted sample extractions for organic compounds as well 
as chloride, cyanide, and phenols determinations. 

Ms. Vassell joined Savannah Laboratories in 1990 as a chemisc. Her 
responsibilities include the analysis of acids, base neutral and pessicide 
compounds by GC/MS techniques. 
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KATEY SHEFFIELD 

Laboratory Direc&or/Project Hanager, Tampa Bay Division 

Ms. Sheffield has B.S. degrees in chemistry and biology plus seven years 
of analytical chemistry experience. Throughout her career, she has 
specialized in the field of organic chemistry and has developed 
considerable expertise in pesticide and volatile organic analysis. 

Ms. Sheffield was employed by the Florida Department of Agriculture in the 
Pesticide Use Monitoring Section of the Chemical Residue Laboratory. She 
was responsible for the analysis of water, soil, and food products for a 
variety of pesticides and herbicides using gas chromatography and high 
performance liquid chromatography (HPLC). She was instrumental in the 
development of new procedures using HPLC, and wrote several standard 
operating procedures.' Ms. Sheffield was promoted to a supervisory level 
where she was responsible for all data generated by the analytical 
section. 

Ms. Sheffield began her employment with Savannah Laboratories and 
Environmental Services, Inc. as senior chemist. She performed analyses on 
environmental samples using instrumental techniques including GC/MS, GC, 
and HPLC. She was promoted to organic section manager, with additional 
duties in the administration of the quality assurance program. 

As laboratory director/project manager, Ms. Sheffield is responsible for 
coordinating analytical programs for many of Savannah Laboratories' 
clients, including major consulting firms, counties, governmental 
agencies, and industries. 

ANDRE RACHMANINOFF 

Project Hanger, Tampa Bay Division 

Mr. Rachmaninoff has a B . A .  degree in biology from Kalamazoo College and 
eight years of experience in environmental analytical work. Six years of 
this experience was in a supervisory or laboratory management capacity. 

Mr. Rachmaninoff is thoroughly familiar with analytical, microbiological, 
and radiochemistry techniques. He has extensive bench experience in both 
flame and furnace AA spectroscopy, I C P  emission spectroscopy, IR and 
UV/VIS spectroscopy, Gamrna spectrometry, alpha andbeta particle emissions 
analysis, and numerous automated and manual wet chemistry analyses. 

Mr. Rachmaninoff is an active member of the Florida Society of 
Environmental Analysts, and served as President from 1990-1991. 

Mr. Rachmaninoff provides technical assistance and support to clients for 
field and analytical services as a project manager. 
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DOMINIC P. FRALLI 

Project flanager, Tampa Bay Division 

Mr. Fralli holds an M.S. degree in environmental science from the 
University of Texas in Dallas. He has more than seven years experience as 
a gas chromatography chemist and supervisor. Mr. Fralli was an 
environmental scientisr with the Hillsborough County Environmental 
Protection Commission where he was responsible for the operation of the 
organic section of the laboratory prior to joining Savannah Laboratories. 
He implemented EPA methods for analysis of water and soil samples and was 
in charge of the QA/QC generated for these methods. He supemised two 
chemists and provided information concerning organic chemicals to the 
public and to agency personnel. 

As QA Manager, he is responsible for ensuring that method QA requirements 
are met and also issues and evaluates in-house check samples. 

TRACY H. BOTTO 

Inorganics H a n a g e r ,  Tampa Bay Division 

Ms. Botto holds a B.S. degree in microbiology from the University of Maine 
and has five years experience in a variety of laboratory techniques. Her 
specialty is trace metals determinations by ICE', though she is familiar 
with flame, furnace, and cold-vapor techniques. 

Her responsibilities as inorganics manager include management of 
personnel, overseeing of all method development, and adherence to EPA 
methodology and QA/QC requirements of the Tampa Bay Division laboratory. 

INAS M. SOBXY 

Quality Assurance H a n a g e r ,  Tampa Bay Division 

Ms. Sobky has a B.S. degree in chemistry/zoology from Ain Shames 
University, Cairo, Egypt and seven years of experience in organic 
environmental analytical work. Four years was spent in an organic 
laboratory management capacity. 

Ms. Sobky is familiar with EPA 500, 600, and 8000 series gas 
chromatography (GC) methodologies. She has additional training from ACS 
in gas chromatography system maintenance and troubleshooting. She 
attended an analytical gas chromatography workshop with the Southeastern 
Chromatography Association and she is an. active member of the Florida 
Society of Environmental Analysts. 

Ms. Sobky's responsibilities include management and implementation of 
technical EPA GC methods, training and supervision of organic chemists and 
technicians, and maintenance of GC instrumentation as a GC manager for 
Savannah Laboratories, Tampa Bay Division. 
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LINDA MIWD 

Analyst, Tampa Bay Division 

Ms. Dowd has a B. S . degree in biology from York College and an A. S. degree 
in environmental health technology from Queensboro Community College. 
While working toward her degrees, she was employed as an environmental 
educator for the New York City Department of Parks. Her duties included 
flora and fauna identification and inventories, water sampling, and the 
creation and implementation of a variety of environmental education 
programs for the public. 

Her responsibilities as an analyst include the preparation of standards, 
calibration and loading of the CC, and assisting the chemist in charge 
with identification and calculation of volatile organic compounds for the 
volatiles section at Savannah Laboratories. 

CHRIS E. HARRIS 

Field Sampler/Lab Technician, Tampa Bay Division 

Mr. Harris has more than three years of experience as a field/laboratory 
technician in the environmental field. He has collected soil, 
groundwater, surface water, drinking water, and industrial waste samples 
using current EPA protocol. In the laboratory, he has performed a wide 
variety of ticrimetric, gravimetric, and colorimerric analyses according 
to EPA protocol for both aqueous and nonaqueous sample matrices. 

Mr. Harris is responsible for the scheduling and planning of all field 
sampling projects for the Tampa Bay facility. When not collecting field 
samples, he is responsible far all analyses associated with the general 
and biological laboratories. 

CARL JOIIN HOOVER, JR. 

Chemist, Tampa Bay Division 

Mr. Hoover holds a B.S. in zoology from the University of South Florida. 
He has more than s i x  years experience in the environmental field. Mr. 
Hoover was a chemist with PBSEJ Environmental Laboratories where he was 
responsible for trace metals analysis by GFAA, hexavalent chromium 
analysis, mercury analysis by cold vapor method and TCLP extractions prior 
to joining Savannah Laboratories. He was an environmental scientist and 
laboratory technician at Southwest Florida Water Management District where 
he assisted in environmental impact studies and performed w e t  chemistry 
analysis before his employment with PBS6rJ. 

At Savannah Laboratories, Mr. Hoover is responsible for trace metals 
analysis by GFAA and by ICP. 
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ANTONIUS LEBRUN 

Chemist, Tampa Division 

Mr. Lebrun has a B.S. degree in chemistry from University of Florida. He 
was a chemist with Cargill/Gardinier, Inc., in Riverview, Florida, where 
he worked in the environmental department prior to joining Savannah 
Laboratories. 

At Savannah Laboratories, Mr. Lebrun is responsible for analysis of 
samples for metals by ICP and GFAA. 

MARSEIA MARTINOVICH 

Analyst, Tampa Bay Division 

Ms. Martinovich has a B.A. degree in sociology with a minor in chemistry 
from West Virginia University in Morgantown, West Virginia, and has more 
than three years experience in the environmental field. She was 
responsible for analysis of organic contaminants in water, wastewater , 
soil, and hazardous waste samples prior to joining Savannah Laboratories 
as a GC analyst . 

At Savannah Laboratories, Ms. Martinovich is responsible for volatile 
analysis by GC using methods 601, 602, 8010, and 8020. 

NATALIE L. PARK 

Analysr, Tampa Bay Division 

Ms. Park has a B . S .  degree in biology from Florida State University. She 
has two years experience doing organic extractions at an environmental 
laboratory. She was responsible for extraction of soil and water samples 
for EPA Methods 604, 606, 608, 610, 614, 615, 625, and all SW-846 series 
methods. She is also familiar with Methods 418.1 and 413.2. 

Ms. Park's duties at Savannah Laboratories include metal digestions, TCLP 
extractions, and mercury analysis using cold vapor techniques. 
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I, INTRODUCTION TO ANALYTICAL SERVICES 

A.  Company Profile 

General Engineering Labomries, Inc. (GEL) is an environmental strvices 
company incorporated in South C a r o b  in 198 1 to provide analytical and environmental 
comdting services to industrial and municipal clients, government agencies, and other 
environmentd consultants and analytical laboratories nationwide. GEL offers a 
compnhensivc range of analytical, cnvironmerual consulting, and fidd services. Using 
sgtr-of-thc-art equipment and methods, the analytical division pmvidts a cornpr&cnsivt 
array of organic and inorganic aaatyscs and related support senices to meet our clients 
needs. Located in the samc fhdity, Environmental Physics, Lnc. @PI), a GEL affiliate, 
provides Mmiory s~nkcs  for multi-media, mdiochcmical analyses in support of the 
nuclear and non-nuclear industry. 

This QmLty Assurance Plan bas been prepared in accordance with rhe 
Environmental Protection Agency's QAMS-005/80 "Interim Guidelines and Spe&cations 
for Preparing Quality Assurance Project Plnns". This plan is part of GEL'S Corporate 
Wty Sysrsm and is spedfic to sample collection and laboratory pncrices. The Corporate 
Quality System is designed to conform to requirements ourlined in the following standards: 

The company's corporate quality policies are d e a d  in the corporate Quality 
hlanual GL-QS-A-001. 

B . Description of Facilities 

The GEL and EPI laboratories are structured to provide dedicated space for 
radiochemisuy analyses, organic extractions, semi-volatile orgmics analyses, volafile 
organics analyses, metals analyses, general chemistxy analyses, and air analyses. Tht 
laboratories and offices occupy 73,000 square feet speczcdy designed to meet the 
sningent quality control and utility requirements of the modern~environmcntal laboratory. 
A d i a - m  of the present building layout is presented in Appendix 1. 

The air conditioning system controls the environment in individual laboratories to 
ensure optimum performance of sensitive i n s m e n u  and to eliminate thc potential of cross 
c o n ~ u o n .  Negative and posirive pressure air locks isolate the individuaI laboratories 
to ensure that airborne contaminants do not enter thest laboratories. The partition w& in 
the laboratory an construcud of win-reinforced glass to provide high visibility and a safe 
working environment for the analysts. An extcmive 1Lt of u ~ t i c s  is provided at each 
work station in the laboratory to ensure that analytical procedures ye carried out efficiently 
and in the most cost effective manner. 

The conditions under which the sample is stored and the manner in which it is 
handed by the laboratory are important considcradons. The en& laboratory is a secured 
aren A coded identity cud is required to gain access to the labomtory and a computer 
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record is mi.n-d of people entMing thc laboratory. Vitors must be escorted through 
tht labontory by authorized company ptrsomeL 

When analysts an not being conducted, the samples are sturtd in sptcially 
designated storage rooms. Samples subject to &gradation at ambient t e m p e m  an 
stored in a specially designed figcrated room. Sampics not requiring r&igcration, such 
as oils and hnnrrfou waste mate&& an stored in a scparatc room kcpt at ambient 
ttmptratnre, EPA sample storage nqukments arc found in Appendix 2 

m& the exception of thc cold room used for dioactiv~ samples, all sample 
s t o w  mms art located within the s~cnrtd labomtory The radioactive sample cold 
mom is 1-d immem1y bebind the south wing of the builning. The door to this room 
is locked and tbc key is kcpt in the p d o n  of the log-in pcrsonnd. Access to the 
storage rooms is d c t t d  to autboxizcd personntL Samplcs arc stored for at least 45 &ys 
after completion of tbt analysis and until the sample is rcady for proper disposal. 

Safety is an important featm of thc laboratory. The facility is equipped with a Ere 
atarm system designed to &ttct smoke in certain high risk areas. These arcas arc equipped 
with a bell and buzzer warning system and an automatic halon extinguisher. The areas 
covered by the halon system arc the cold storage room, ambient mmge, organic 
pnpafation laboratory, hazardous waste laboratory, and flammable storage. In addition, 
dry chemical firt extinegishers art located at sfmtegic points throughout the building. 
S p e d  cabinets have been insraIlcd for the stowe of acids and S O ~ V C ~ B  that are used on a 
daily basis. A concrete flammable storage room located next to thc stock room is uscd for 
buIk storage of solvents. 

Safety equipment is available to dl employees as needed inchding safety glasses, 
lab coats, safety gag*, protective gloves, hard hars, and coveralls. Eye wash stations 
and overhead showers are located throughout thc laboratory in the event of accidents. 

WMe laboratory personnel encounter insi,@cant lcvcls of ompationd radiation 
exposure. Thtnno Luminesctnt Dosimeters (TLD) arr: placed in all laboratory ytas and on 
selected laboratory and Eedd personnel to monitor radiation exposurc for added assmcc. 
All TLDs art exchanged on a quartitriy basis and analyzd by a NAVLAP approved 
laboratory for exposun measurement Exposure records art maintained by the Radiation 
Protection OfFrtxr. 

C . Utility Services 

The following utilities are provided in each laboratory: 

Cold Warer 
Hot Water 
Deionkd Warm 
Compressed Air 
Natural Gas 
vacuum 
110 Volt AC 
220 Volt AC (at stlected stations) 
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Deionipd water is distributed thmughout the labomtory through half inch schcduie 
40 PVC pip. This water is madc from eiry water by a Continental Sewices Dcionhion 
System cap& of producing 20 gaIlons per minue (gpm) of Typc II laboratory wam. 

At a minimum, the laboratory warn is analyzed monthly for the following 
parameter sptc5carions: 

Conductivity 
pH 
TOC 
Tract Metals, Single (Cd, Cr, 
Cu, Ni, Pb, Zn) 
Tncc rntais,TotaI 
Free Chlozine 
Standard Plate Count 
Ammodorganic nitrogen 

D. Equipment 

Various support equipment is available in the labomtory. Proper operation of the 
labontory equipment is essential for efficient and rehbk  operation of the laboratory. 
Routine maintenance and cnrc of the equipment miaimLcs down rime and assis& in 
providing quality data 

The following is a general list of rhc support equipment found in G E s  v;uious 
Iaborrztorics. 

Autochves 
Automatic Pipettes 
Thennomcrers 
U1rtifviobt SttriZizer 
Water Baths 
Grinders and Homogenizers 
Hot Platcs and Heating hlantles 
Incubators 
Mimscopts 
Muffle Furnaces 
Ovtns 
Distillation AD~aratus 
Filtration ~ ~ i H d n u  
Selective Ion and pH Meters 

An balances used at GEL are on a &ce conaact for mud calibration. 
mainremce, and cleaning. Each balance is labeIed with the balance sedd number, rhc 
service date, the date of the next scheduled service. and the signature of the xnrice 
technician. GEL maintains a set of class S weights that are txiceable to NIST. Thcsc 
weiats an calibrated annually by the South Carolina Department of Agriculture. 
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M y =  follow GEL Stanbrd O p d g  Proctdun (SOP) GIrLB-E-002 for 
Balancts for the set-up, calibration, and operation of balances. The procedure iden- the 
use of proper balance set-up, based upon the rqujrcxnents set by thc analytical method 
k ing  used The SOP describes the daily calibration verifications using weights 
against class S or higher weights. It aIso states the q u k r n t n t s  for the mutine 0-on 
for thc balances, and tmublcshooting when caI iWon vtx5cation.s fall outside of thc 
control limits specified in each balance log. 

Frctztrs. and Ot-vica . . 

Laboratory refrigerators and htzcrs arc used to stort samples, standards, and 
othcr tempcram sensitive mattrials. Fedtral regdaions and client qmikuions requie 
that ccnain samples be main- within sub-ambient temperature ranges. Sample 
temperature control is essential to thc production of legally defensible data Refrigerators 
and fntzcrs must be rndtorcd to ensure that temperatures an within acceptance Criteria. 
Documentation is required through the completion of monitoring logs to assure that control 
was Mcicnt .  Monitoring bgs arc posted on the rtfrigeraton and b z e r s .  

Careful temperature control is central to the production of acceptable data. 
Temperature excursions beyond established limits may invalidatt thc procedure and 
associated data. Incubators, ovens, wattrbaths. and similsr devices used duriog the 
temperature sensitive portion of those analytical procedures must be monitored to msun 
compliance with analytical rquhmmts. Tempcrime control duriog process completion 
must be documented on monitoring logs. 

The nquirtments for monitoring and recording tempem~cts of refiigerators, 
freezers, ovens, incubators, wattrbaths, and simih devices arc e x p h e d  in GEL SOP 
GL-LB-E-UM for Temperature Monitoring and Documentation Rcquinments for 
Rtfigerators, Fntztrs, Ovens, Incubators, and Other Similar Devices. Instructions art 
provided for general requirements of t e m p e m  monitoring devices; requind 
documentation; the responsibilities of the analysts, Group Leaders, Froctss Control 
Engineer, and Laboratory Manager, and the action required for out of c o m l  conditions. 

E . INSTRUMENTATION 

Accurate and reliable analysis in the laboratory is e m d  by the use of 
Environmental Pro&on Agency P A )  and Department of Energy (DOE) approved 
analydcai procedures and advanced instrumentation. Training sessions arc held to 
familiarize rhc analysrs with new metbodologics. Proper use and cart of the 
insmentation in the analytical laboratory is essential for the development of accuratc and 
reliable data 

All instntmentation is connected to an Uninterrupted Power System (UPS). The 
follow in^ is a Iist of GEL instrumentation. It is organized by analysis type and includes thc 
purchase date and serial number for each instrument 
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Organic Extractions 
Oro,anomation Conrinuous Extractors, mocEed 6/7/90 1024 

6/7/90 1025 
6/7/90 1026 

Semi-Volatile Organics 
Tracor 540 Gas Chromatograph with Autosampler 
and Dual Electron Captnre De~xtoss 

Tncor 560 Gas Chrornatogmph with Autosampler 
and Dual Electron Captun Detectors 
Hewlea-Packard 5970 Gas Chromtograph/Mass 
Spcctromeh=r wish Autosampler 

Hewlea-Packad 5972 Gas ChtomatograpM'vlass 
Spectrometer with Netech Air Cryogenic 
Concentrator 
Perkin Elmer HP Liquid Chromatograph 
Tracor 540 Gas Chromatograph with Autosarnplcr 
and Dual Flame Ionization Detectors 
Tracor 560 Gas Chromatograph with a Flame 
Ionization Detector 
HewIctt-PacM 5890 Gas Chromatograph with 
Autosampler and Dual Flame Ionization Detectors 

Volatile Organics 
Tracor 540 Gas Chromatograph with Purge & Trap 
Autosampler, Hall Electron Capture Detector, and 
Photoionization Detector 
Htwlett Pack& 5972 Gas Chromato,onpMbfass 
Spemrnettr with Purse & Trap Autosampler 
Hewlea-Packard 5970 Gas ChtomarographMm 
S ~ r n c t e r  with Purge & Trap Autosampkr 

Metals 
Thcrmo JarrcU Ash ICP 61 E with Autosamplcr 11/15/90 75090 
Tfiermo J m U  Ash Enviro-II 7/93 170390 
SimultaneoudSquentiaI I B  with Autosamplcr 

Perkin Elmer 5 100 Graphite Fumacz Atomic 12/27/38 134724 
Absorption Spectrophotometcr with Autosampler 7/15/89 136462 
Thenno JarreU Ash SH 4000 Graphite Furnace 1l/15/91 8 156 
Atomic Absorption Spectropbotometcr with 
Autosampler 
Buck 400 Cold Vapor Mercury Analyzer U8/89 45 
Bachanch MAS-SO Cold Vapor Mercury Analyzer 5/10/90 UB0520 
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Lttman.PS 200 Cold Vapor Mercury Automatic 
Anall'= 

General Chemistry 
Dohrman DC 80 Total Organic Carbon Analyzer with 
Autosampler 
Dohrman DC 190 Total Organic Carbon M y z z  
with Amsampler 
Mhsubishi TOX-1O-C Total Organic Halogen 
AnaEypM. 
Dobnnan DX 2000 Total Organic Halogen Analyzer 
with Autosampler 
Technicon Traacs 800 Automated Chemistry 
~ a a =  
AIpkcm 5 10 Automated Chemistry Autoanalyzer 
Dionex 4500i Ion Chromatograph 
Diontx DX300 Ion Chromatograph 
Pcrkin 5 e r  1600 Fourier Transform l[nfnred 
S pectropho tometer 
Eil1 Science Karl Fischer Moisture Analyzer 
Alpkern 510 Automated Chcmisuy Row Solution 
System 

Radiochemistry 
Tcnntlec L;B-5 100 Proportional Counters 

Temeitc LB-4100 Proportional Counter with 24 
DeTcctors 
Canberra HT-1000-D AlphaBeta Counter and 8 
D e m r s  
Beclrman LS 6500 Series Liquid ScintiIlation 
Counters 

Canberra GC 3519 High Efficiency Germanium 
Detector for Gamma Spamscopy 

Canberra GX 35 19 Extended Range High EiEciency 
Gmanium Detector for Gamma Spectroscopy 
Canberra GCW 3522 Germanium Well Detector for 
Gamma Spectroscopy 
Canberra Gt 20201s Low Energy Germanium 
Detector for X-Ray Spectroscopy 
Canberra AlphalGamma Data Manaeernent Sysmn 

DATE 
9/22/93 HG3063 
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2/92 13270 
2/92 1327 1 
2/92 13272 
202 13273 
2/92 13273 
2192 13275 
Z92 13296 
2/92 13912 
6/93 17024 
6/93 16319 
6/93 16320 
6/93 193 13 
6/93 16323 
6/93 16326 
10193 18915 
1 W93 18916 
1W93 18917 
1 0193 18918 
10193 18937 
1 W93 18938 
la93 18939 
1 W93 1 894 1 
1W93 18932 
10/93 18943 
1W93 193 10 
la93 19321 

Ludlum Model 200 Scalers for hdiurn 226 Analysis 5/92 101846 
5/92 86493 
a93 86494 
1 W93 104617 

Support Systems 
Pukin Elmer Nelson 3000 Sedcs Data Acquisition Nov-90 333572879 
System Nov-90 333572885 

NOV-90 33357288 1 
Nov-90 112S73508 
Nov-90 333572552 
Nov-90 333572853 
Nov-90 333572884 
Nov-90 333572850 
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DATE muAu 

Nov-90 333572878 
NOV-90 333582875 

Laboratory Information Management System Dec-90 051K0015 

Computers and peripheral quipment (terminals, plotters, printers, and tape drives) 
arc used to monitor the status of laboratory tests, control instruments, evduatt accuracy 
and precision of laboratory results and prepare client reports. This is managed by the 
Labontory Information Management Systcm (LJMS) which is integral to the daily 
operation of the laboratory. 

GEL's advanced networked LIMS is uniquely flexibk. GEL's system utilizes 
state-of-the-arr hardware, softwan, and networking to maximize the ability to quickly 
access client information. Sample tracking, data acquisition, quality control review, and 
generation of data reports are pexformed on a dual Sun SparcServer@ 44470 system 
utilidng a Unixm based opcrahg systcm. Applc Macintoshm computers linked to the 
LMS arc used for statistical evaluations, engineering design work, project schedulin~, 
word processing, and custom report fomathg.  

Redundant primary information systems ensure maximum LIMS system 
availability. Pairs of a l l  major computer and data storage units are in place and mirroring 
softwan duplicates dl data by storing it to multiple locarions simultaneously. 

Samples received by the laboratory arc entered immediately into LJMS. The LIMS 
software assigns a unique laboratory sample identification number, as well as a code for 
each quested analysis, to individual samples. Worksheets are then generated by the 
software and are automatidy prioritized to alen the analyst of work which must be 
completed by a particular deadlint. Once he requested analysts have been performed, 
analytical results a r ~  enrertd dinctly into thc computer database either by automatic data 
m f e r  or the analyst 

After the results an reviewed and released by the Quality Deparement the analvtical 
report is printed onto a CertScare of Analysis for& ~lthough damk routinely p r i n ~ d  in a 
standard c c ~ c a t e  format, the D I S  system allows custom reports to be generared in otdcr - 
to meet individual clients' specific needs. 

Apple Macintoshm computers arc Enkcd to the LlMS via an ethernet gateway and 
perfom all terminal functions. They arc also used in staeistical evaluation., engineering 
design work, project scheduling, word processing, and custom report formatting. A 
computer security system prevents inadvertent or unauthorized access to the various 
elements of the labontory database. 

F. Glassware 

Glassware-cleaning procedures vary by the type of analysis. These procedures art 
described in GEL SOP GL-LB-E-003 Glassware Prepantion. The SOP describes the 
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proper washing, soaking, rinsing, and storage techniques for reusable bottles and 
plasticwart. It also describes chnhg ttchniquts for &sswarc uscd for the analysis of 
Mercury, Biochemical Oxygen Demand, Organics, Metals, Gentmi Chemistry, MBAS, 
Total Organic Halogens, Phosphate, and TKN. 

G . Analytimi Standards 

Analytical Reagent Grade (AR) ckmicats arc used for most analyses in the 
inorganic laboratory. Ultrapure or pesticide grade solvents arc used for organic analyses. 
I€ the puricy of a reagent is not specified by tht proctdure, AR Grade chemicals an used 

Stmhrds an p q a r t d  according to GEL SOP GGOA-E-OO;! for Organic 
Standards Preparation and Traceability, GL-MA-E404 for Mttals Standards, and GL-GC- 
E-004 for Standards - Dtmtions and Prepadon. Radioactive standards are prepared 
according to GL-EPI-E-M001. Information concerning the prepdon of standards is 
recorded in standard logbooks following GEL SOP GL-LB-E-007 for Laboratory 
Standards Documentation. 
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II. LABORATORY ORGANIZATION GLYD RESPONSIBILITY 

Thc company organktioal charts for GEL arc shown in figures 1.2 and 3. These 
c h t s  rcprcscn~ the flow diagram of the chain of command and responsibility for dl 
sections of tht company. 

Molly F. Grctnc and George C. Grcene It& P.E., PhD, are joint owners of 
General Engineering Laboratories, Inc. Together they share the uIthue nsponsibility for 
all facets of company operations. The individual service groups, quality, and the advisors 
mpon directly m the G m e s '  thmugh the responsibk manager as shown in the company 
organizational chart 

Resumes for key professionals in the organization arc incIuded in S d o n  XV. 
These resumes provide sammades of the spccitic duties performed by each individual, 
professional qul5catioan including formal educdon as well as special kaiuhg, and 
experience r e k d  to the employee's s p c Z c  function in the company. 
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GENERAL ENGXNEERING LABORATORIES, INC. 

MANAGEMENT ORGANIZATION 

Figure 1 

* 

Envimnmental ~h*cs 
-dent 

CONFIDENTIAL - COPYING AND UNAUTHORIZED USE f ROIfiBlTED 
m T  

Chief Exmtive Officer 
George C Greene, P.E., PhJ). 

&E*- 
~ t o r i e s  

Ee!ywaxdColcman Pddeat  
Molly Gmne 

I 
Markcttng & S d u  1 nz.a 

- 

- 
I 

H ~ R a a ~  
-gu 

Becky EbImes 

QdQ SWm - 
RabutLPulbno 

L 

IwIoch- Irb 

Inzormttlon Sptzmr 
M 

A k n J h n  

- 

En- 
W W G -  1 n*Ymna / 

TomE@m 

-Su*iar 1 ~-7-w 1 1 ,me!?- I Contmntr F¶& senkcs 

1 / I =- 1 



Sunnlr 
Minrncmtnl 
Gmop Ludu 

General Enginewing Labotabrlu, kc. 
QuaIitJr Assurance Plam 

GEL QAP No.: GL-QS-B-OOI - Rev. 9 
Efiaetite Data: April 8, 1994 

Section II - Page 3 or 4 

GENERAL ENGINEERING LABORATORlES, INC 

ANALYTICAL SERVICES 

I Laboratory Manager 

Group Leader Gmup Ludtr  

I 1 

Figure 2 

Qmnb 
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ENVIRONMENTAL PHYSICS, INC. 

RADIOCHEMICAL SERVICES 
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The parameters analyzed by GEL arc divided imo four main categories: 

.c)rganicAndyses 
MetalsAnalysts 
General Inorganic haiyscs 
Radioc-try Analyses 

For each parameter in these categories, it is essential to establish Emits of 
a~ceptanfc for Quality Conml (QO dam. QAlQC objectives for pxecision, aaxuacy, and 
completcnss have bccn established for sptcjdc Ylalytcs in each method. The dc5nitions 
of precision, accuracy, and completcncss an as follows: 

Precision - A measure of mutual agreement among individual measurements of 
the same property, usually under prescribed similar conditions. Precision is 
best expressed in terms of the standard deviation. Various measures of 
precision exist depending upon the "presMibed similar conditions". 

Accuracy - Accuracy is a measure of the bias of a system. The degree of 
aa,scment of a measurement (or an average of measurement of the same thing). 
X, with an accepted reference or true value, T. usually expressed as the 
difference between the two values, X-T, or the difference as a percentage of 
the reference or m e  value, 100 W - W ,  and sometimu expressed as a ratio, 
m. 
Complctcness - A measure of the amount of data obtained fiom a measurement 
process compared to tbe arnourn that was expected to be obtained under the 
condidom of measurement 

All measurements mun k made such that mula an reprcscntative of the media 
(ie. surface water, groundwater. soiVsediment solid wane, ctc.) and conditions being 
measured. 

The accuracy and precision conuol limits for each of rhc parameus in the four 
categories for analysis are based on: 

Histotical Data 
Rcplicatc Analyses 
Spikc Analyses 
Standard Analyses 
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The Data Quality Objectives are d m - d  in Tables 1 through 5 of this sadon 
for the following parameteis: 

DW= DrinldngWw 
sw= S u r f a c c W ~  
GW = Groundwater 
SED= Sedimkt 
S = Soil 
EFF = Effluent 
HW = &ous Warn: (induding chemical wastcs and slndges) 
SA= Sa3ineWater 
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Table 1 
Data Quality Objectives - Organics 

MclbsLmNo.- 
EPAS240 GW Acedone 

h l t i n  
Acry lo* 
Benzene 
Bromo~oromcthau t  
Bromoform 
Bromornethane 
Carbon IXsuEdc 
Carbon Tetrachloride 
Chlorobenzene 
Chloroehe 
2-Chfonxthylvinyi ether 
Chloroform 
C h l o r o m c h  
Dibromochloromethvle 
1,2-Dichiombenzene 
13-Dichlorobenzene 
1 ,CDichlorobemene 
Dichlorodifluoromethane 
1 ,l -Dichlor~ethane 
1,2-Dichloroetbme 
l,l-Dichloroethene 
12-Dichloroehenc 
12-Dichloropropane 
c-13-Dichloropmptne 
t- 13-Dichloropropene 
Ethylbenzene 
2-Htxanone 
Methylenc Chloride 
Methyl Ethyl Ketone 
4-Methyl-2-pentanone (MIBK) 
1,122-Tetrachloroethane 
Tetrachiomthene 
ToIuent 
1 , 1,l-Trichlorocthant 
1,l.Z-Trichloroethanc 
Trichlo~cne 
Tr ic~o~uororne~ane  
Styttnt 
Vinyl Accptt 
Vmyl Chloride 
0-X ylenc 
m,p-Xylencs 

EPA 8240 SED Acetone 
S Amleh 
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Table 1 
Data Quality Objectives - Organics 

Methndm-omwnent  
HW Acry~onide 

Be11ztxlG 
Brornodichlorome~ane 
Bromoform 
Bromomethc 
CarbonDhE& 
Carbon Tetrachloride 
Chlorobcnztnc 
Chloroethane 
2-Chloroethyivinyl ether 
Chloroform 
Chloromethane 
Dibromocbloromethane 
12-Dichlorobcnztne 
13-Dichlorobenzene 
1,4-Dichlorobenztne 
Dichlorodifluorome thane 
1,l-Dichlomthane 
12-Dichloroethane 
1,l -Dichlonxthene 
12-Dichlom thene 
12-Dichlomprapane 
c- 13-Dichloropropene 
t- 13-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Methylene Chloride 
Methyl Ethyl Ketone (MEK) 
4-Methyl-2-pentanone W K )  
1.122-Tetnchlorocthane 
Tetmhloroehcnc 
Tolutnc - 
1,1,1 -TrichIoroethane 
1,12-Trichlorocthane 
Trichlomthcne 
Trichlmfluoromethane 
Styrene 
Vinyl Actm 
Vhyi Chloride 
0-Xylent 
m,pXylenes 

EPA624 SW Benzcnc - 
G W Brornodichlomrnethane 
EFF Bromoform 

Bromomethant 
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Table 1 
Data Quality Objectives - Organics 

McthadNo.- 
Carbon Tetrachloride 
Chlorobcmne 
chlmthanc 
2€hlorotthylvinyl ether 
Chloroform 
a l l o m m c ~  
Dibromochlommethane 
12-Dichloro benzene 
13-Dichlom benzene 
1 -4-Di~orobenztne 
1 ,l-Dichloroerhane 
12-Dichlonx thane 
1 .l-Dichlorocthtnc 
t- 12-Dichloroerhene 
1.2-Dicfilmpropant 
c- 13-Dichioropropene 
t- 13-Dicldoropropene 
Ethylbenzene 
Methylcne Chloride 
1,1,22-Tctrachloroethane 
T e a  hloroethene 
Tolucne 
1 , 1 , l-Trichloroethane 
1,1,2-Trichloroethanc 
Tricblodmt 
Tricblorofluorornethane 
Vinyl Chloride 

EPA 524.2 DW Benzene 
Bromobcnzene 
Bromochloromc~ 
Bromodichlommethanc 
Bromoform 
Bromomethane 
n-Butyl benzene 
sec-Bu~y1bcx~~ne 
ttrt-ButyIbt~ucne 
Carbon Ternchloride 
Chiombenzene 
chlor~tthauc 
Chloroform 
C h l o r o m e b  
o-ChIorotoluene 
p-Chlorotoluene 
Dibromochloromethant 
1.2-Dibromoethanc 

Precision Accuracy Completeness 
4bRPD %R 
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Table 1 
Data Quality Objectives - Organics 

McthodNo,- 

1,2-Dibromo-3-chloropropant 
Dibromomcthane 
12-Dichlorobenzenc 
1,3-Dichlorobenztne 
1,4-Dichlorobenztne 
DichIorodifluoromehe 
1 ,I-Dicldorocthane 
12-Dichioroethane 
1 ,l-Dichlorccthene 
c- 12-Dichloroethene 
t- 12-Dicbloroethene 
12-Dichloropropane 
22-Dichloropropane 
I ,3-Dichlomproparx 
c- 1,3-Dicbloropmpene 
t- 13-Dichloropropene 
I ,l-Dichloropropene 
Erhylbenme 
He;rachlorobutadiene 
Isopro p ylbenzene 
4-Isopropyltoluene 
Methyltne Chloride 
Naphthaltnc 
n-Propy lbenzene 
1,l J,2-Teaachloroethane 
l,l,l,2-Tclrachloroethane 
Tetracblorccthene 
Toluene 
1.2,3-Trichlorobenzcne 
1,2,4-Trichlorobenzcne 
1 ,l, 1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichzorotthent 
Tric~oronuoromethantfluomme~me 
1.23-Trichloropropant 
1,2,4-Trimcthylben~cne 
13 J-Trimethylbenzene 
Styrene 
Vinyl Chloride 
0-Xylenc 
m,p-Xylenes 

Pncision Accuracy Completeness 
m %E - % 

EPA 601 SW Bromodichloromethane Q5 70-130 95 
GW Bromoform Q 5  70-130 95 
EFF Bromomcthanc 425 70-130 95 

Carbon Tetrachloride c25 70-130 95 
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Table 1 
Data Quality Objectives - Organics 

MctttadNa,- 
Worn benztne 
Chloroetfrane 
2-Chlorotthylvinyl ether 
Chloroform 
Chloromethant 
Dibrornochloromethane 
12-Dichlorobenzcne 
13-Dichloro benzene 
1,4-Dichloro benzene 
Dichlorodinuoromethanc 
1 ,l-Dichlor0ctha.e 
I,2-Dichlorcethane 
1,l -Dichlomthene 
t- 12-Dicbloroethene 
12-Dichl0ropmpa.e 
c- 13-Dichloropropene 
Methyltnc Chloride 
1,122-Tctnchloroetfiane 
TemhIoroetbene 
1, l , l-Trichloroethane 
1 ,I ,2-Trichloroehe 
Trichloroethene 
Trichlorofluoromethule 
Vinyl Chloride 

EPA 602 S 
SED 

Benzene 
Chloroknzene 
2-Chloroethylvinyl ether 
1 ,a-Dichlorobenzene 
1,3-Dic~ombenzcne 
1,4-Dichloro benzene 
1 ,1-Dichloroethent 
t- 1,2-Dichloroethcnt 
c- 13-Dichloropropent 
t- l,3-Dichloropropene 
Ethy1benzcne 
Tetrachlorocthene 
Toluent 
Trichloroethene 
Vinyl Chloride 
0-Xyiene 
m-Xylcnc 
p-Xylene 

Pncision Accuracy Completeness 
aRpD m 9h 
d5 70-130 95 
a5 70-130 95 
d5 70-1 30 95 
425 70-130 95 
425 70-130 95 
425 70-130 95 
Q5 70-130 95 
425 70-130 95 
a5 70-130 95 
Q5 70-130 95 
Q5 70-130 95 
4 5  70-130 95 
d 5  70-130 95 
425 70-130 95 
~ ' 2 5  70-130 95 
d5 70-130 95 
4 5  70-130 95 
4 5  70-130 95 
c25 70-130 95 
c25 70-130 95 
- 35  70-130 95 
4 5  70-130 95 
<25 70-130 95 
d 5  70-130 95 
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Table 1 
Data Quality Objectives - Organics 

SW 2-Chlorotthylvinyl ether 
GW 1,2-Dichiorobe1lz~ne 
EFF 1,3-~c~oro&enztne 

1 ,Q.Diddoro benzene 
1,l-Dichlofottfitnc 
t- l 2-Dichloroethcnt 
c-13-Dichloropropcne 
t- 13-Dichloroproptne 
Ethy1benztne 
Tetrachlomthene 
Tolutne 
Trichlomthene 
Vinyl Chloride 
0-Xylem 
m-X y iene 
p-Xylene 

EPA 8280 W 2,3,7,8-TCDD 

EPA 8270 SW Acenaphthene 
GW Acenaphthylene 
SED Acetopbenone 
S 2-Acetylaminofluo~ne 
EFF Aldrin 
HW Anilint 

Anttmccne 
Benzo(a)anhtne 
Benzo(a)pyrene 
Btnzo(b)fluoranthtne 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzvl alcohol 

/3-BHC 
&BHC 
y-BHC 
bis(2-chlomethoxy)methant 
bis(2-c hloroethy1)ethtr 
bis(2-chloroisopropy~)cthcr 
bis(2-ethyIhesy1)phthdatc 
4-Brornophenyl phenyl ether 
4-Chloroanihe 
C h l o r o b e e  

heckion Accuracy Completeness 
sbRPD m - 6 
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Table 1 
Data Quality Objectives - Organics 

4-Chlom3-methyl phenol 
2-ChloronaphWene 
2-Chlmphenol 
4-Chloro~hcnyl phenyl ether 
cm== 
4,4'iDDD 
4,4'-DDE 
4,4'-DDT 
DiaIlate 
Dibenzo(i5h)antlmcene 
D i b e n m h  
1,2-DichIorobeozene 
13-Dichlorobe~ne 
1.4-Dichloro benzene 
33'-Dichloroknzidene 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Dieldrin 
Dietbylphthatate 
Dimethoate 
pDimctby laminoazo benzene 
2,4-dimethylphenol 
sa-Dimethylphenyl ethylamine 
Dimethylphthalate 
Di-n-butyl phthahte 
Di-n-octyl phthhte 
13-Dinimbenztne 
2.4-Dinismtoluene 
2,dDinitmtoluene 
Dinoseb 
Diphcnyiamine 
Endosuifan I 
Endosulfan 11 
Endosulfan Sulfa= 
Endrin 
Endrin Aldehyde 
Ethyl methanesulfonare 
Famphur 
Fluoranthene 
Fiuortnt 
Hep tachlor 
Hepta~hlor Epoxide 
Hexac hloro benzene 
Hcxachlorobutadiene 
H t ~ h l o f ~ c y ~ l o p c n t d i e n e  
Hexachloroerhanc 
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Table 1 
Data Quality Objectives - Organics 

Hexachloropro penc 
Indcno(l23cd)pyrene 
Isodrin 
Zsophoronc 
Isosafiok 
Kepont 
Me@@= 
3- MethyIchohthrcne 
2-Methy14,Wtrophenol 
Methyl methane sulfonatt 
2-MethyInqhhalene 
Methyl Parathion 
2-Merhy1phol 
4-methyl phenol 
Naphthalene 
14-Nathoquinone 
1 -Naphthylamine 
2-Nap hrhyhmhe 
2-Nitro- 
3-Nitroaniline 
4-Nitro- 
Mmbenzale 
2-Niaophenoi 
4-mop hen01 
Nitroquinoline- l-oxide 
n-Nitrosodiburylaminc 
n-Mtrosodimcthylamine 
n-Nitr0somethylethylamine 
n-Nitrosodi-n-prop ylamine 
n-Nitrosodipheny latnine 
n-Nitrosomorpholine 
n-N~trosopiperidine 
n-Nitrosopyrolidine 
5-Nitr0-0-toluidiue 
Pentachlorobenzene 
Pentachloro~trok~lzcne 
Pentacblorophcnol 
Phenacctin 
Phenanthrcnc 
Phenol 
1.4-Pbenylenerhmhc 
Phorate 
2-Ficolinc 
Pronamide 
Pyrcne 
Pyridine 

Precision Accuracy Completeness 
SbRPD %R % 
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Table 1 
Data Quality Objectives - Organics 

Precision Accuracy Completeness 
McmLMLNo.- %RE2 %R 2k 

EPA625 SW Acenaphthene 
GW Acenaphtbylene 
EFF A l c b  

Anthnctne 
Benzo(a)antbcene 
Benzo(a)pyrcne 
Benzo(b)fluoranthene 
~enzo&,h , i )~e~lene  
Benzo(k)nuomrhene 
Benzyl Butyl phrhdate 
B-BHC 
68HC 
bis(2-chlomethoxy)rnethane 
bis(2chloroethyl)ether 
bis(2-cMorokopropy1)cther 
bis(2-e thyIhexy1)p hthdate 
4-Bromophenyl phenyl ethcr 
4-Chloro-ZmethyI phenol 
2-C hloronap hthdene 
2-Chlomphmol 
KhIorophenyl phenyl ether 
Chrysene 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dibenzo(ab)anthracene 
1.2-Dichloroknzcnc 
13-Dichlorobenztne 
1,4-Dichlorobemne 
3 3' -DichZoro benddene 
2.4-Dic hlorop hen01 
Dieldrin 
Diethy lp hthalate 
2,clDimethyIphcnol 
Dime thylphthalate 
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Table 1 
Data Quality Objectives - Organics 

Di-n-butyl phthahte 
Di-nsctyl phthdate 
2,4-Dini~mlutnc 
2,6-Dinitrotoiuenc 
Endosnlfan Sulfate 
Endrin Aldehyde 
Fluoranthem 
Fluortne 
He ptachlor 
Hcptachlor Epoxide 
Hexachloro benzene 
Hexachlorobutaditne 
Hexachloroethane 
Indeno(lJ3-cd)pyrcne 
Isophorone 
2-Me&yl4,6-dinimpheno1 
Naphthalene 
M m b e m  
2-nitro phenol 
4-Nitrophenol 

Phemthtcdc 
Phenol 
Pyrene 
12,4-Trichlorobenzcne 
2,4,6-Trichlorophenol 

@ - Mts calculated using in-how data 
nd - Not Determined 
NA - Not Applicable 

Prtcisioon Accuracy Completencs~ 
96 m 3z 
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Table 2 
Data Quality Objectives - Pesticides/PCBs/Eerbicides 

McthodNo.- 
EPA8080 S AIdrin 

sn> a-BHC 
HW p - B K  

SBHC 
yBHC 
Chlordane (tcchicd) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Diddrh 
E n d o d m  1 
Endosuifan LI 
Endosulfan Sulfate 
En& 
Endrin Aldehyde 
Endrin Ketone 
Hep tachlor 
Heptachlor Epoxide 
Methoxycfdor 
Toxaphcnc 
PCB 1016 
PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 

EP,4 605 SW Aldrin 
GW a-BHC 
EFF p-BHC 
TCLP &BHC 

y-BHC 
Chlordane (technical) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfm I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Heptachlor 
Hepmchlor Epoxide 
Toxaphenc 
PCB 1016 

Pncision Accuracy Completeness 
94 32R 3 L  

122 40-120 95 
NA NA - 
NA NA - 
NA NA - 
G 2  40-120 95 
NA NA - 
NA NA - 
NA NA - 
S27 38-127 95 
1 8  52-126 95 
NA NA - 
NA NA -- 
NA NA - 
121 56-121 95 
NA NA -- 
NA NA - 
so 40-13'1 95 
NA NA - 
NA NA - 
NA NA - 
NA NA - 
NA NA - 
NA NA -- 
NA NA - 
NA NA -- 
NA NA -- 

s32@ 40-140@ 95 
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Table 2 
Data Quality Objectives - PesticideslPCBslBerbicides 

PCB 1221 
PCB 1232 
PCB 1242 
PCB 1248 
PCB 1254 
PCB 1260 

EPA 8150 SW 2,4-D 
GW 2,4,5-T 
EFF 2,4,5-TP (Silvex) 

EPA815O S 2,4-D 
SED 2,4,5-T 

2,1,5-TP (Silvex) 

EPA 8150 TCLP 2,4-D 
2,4,5-T 
2,4,5-TP (Silvex) 

@ - Limits calculated using in-house data 
nd - Not Determined 
NA - Not Applicable 

M i o n  Accuracy Completeness 
aRPD 31 
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Table 3 
Data Quality Objectives - Metals 

IkmQdm&No.-Q 
EPA 200.7 SW Aluminum 
EPA 6010 GW Antimony 

DW Arscnic 
EFF Barium 

Beryllium 
Bismuth 
Boron 
rnrfmium 
calcium 
Chromium 
Chromium, Trivalent 
Cobalt 
copper 
Iridium 
Iron 
Led 
Lithium 
Magnesium 
Manganese 
Molybdenum 
N ~ c k l  
Palladium 
Phosphorous 
PIatinum 
Potassim 
Selenium 
Silica 
Silver 
Sodium 
Strontium 
SuLfur 
-Thallium 
Ti 
Titanium 
uranium 
Vanadium 
Zinc 

E.PA 200.7 S Aluminum 
EPA 6010 SED Antimony 

HW Arscnic 
Barium 
BeryKum 
Bismuth 
Boron 
Cadmium 

Precision Accuracy Completeness 
9b %E 3 2  

S O  75-125 95 
120 75-125 95 
G O  75-125 95 
G O  75-125 95 
S20 75-125 . 95 
S O  75-125 95 
120 75-125 95 
220 75-125 95 
120 75-125 95 
120 75-125 95 
9 0  75-125 95 
120 75-125 95 
rZ0 75-125 95 
120 75-125 95 
S20 75-125 95 
S2O 75-125 95 
120 75-125 95 
520 75-125 95 
S O  75-125 95 
120 75-125 95 
120 75-125 95 
S20 75-125 9 5 
120 75-125 9 5 
120 75-125 95 
G O  75-125 95 
120 75-125 95 
120 75-125 95 
S20 75-125 95 
G O  75-15 95 
120 75-125 95 
G O  75-125 95 
SLO 75-125 95 
c10 75-13 95 -. 
120 75-125 95 
Q O  75-125 95 
120 75-125 95 
120 75-125 95 
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Table 3 
Data Quality Objectives - Metals 

calcium 
Chromium 
Cobalt 
Copptr 
Gold 
Iron 
L a d  
Lirilium 
M a p s h m  
Manganese 
Molybdenum 
Nicket 
I'ahdium 
Phosphorous 
platillurn 
Potassium 
Selenium 
Silica 
Silver 
Sodium 
Strontium 
SuLfur 
M u m  
Tm 
Titanium 
Uranium 
vanadium 
zinc 

EPA 215.1 SW Mercury 
SA 
GW 
EFF, S 
SED 
Hw 

EPA 204.2, DW Arstnic 
206.2, SW Antimony 
239.2, 
270.2, GW Lead 
279.2, 

@ - Limits calmlared using in-house data. nd - Not Dettrrnined, NA - Not Applicable 
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Table 4 
Data Quality Objectives - General Inorganics 

SM 9221C DW F d  Colifonn (MPN) 
sw 
GW 
EFF 

Sh19222D DW Fecal Coliform (MF) 
SW 
GW 
EFF 

ShZ 922 1B DW Total Coliform (MPW 
EPA9131 SW 

GW 
EFF 

SM 92228 DW Total Colifom 
EPA9132 SW 

GW 
EFF 

EPA305.1 SW Acidity 
S&12310B GW 
(4a) EFF 

EPA310.1 SW A h h i t y  
SM 2320B GW 

EFF 

EPA 305.1 SW BOD-5day 
S M  5210 GW 

EFF 

ShI 52 10B SW BOD - 5 day Carbonaceous 
GW 
EFF 

EPA 200.0 SW Bromide 
GW 
EFF 
S 
SED 
m 

Precision k a m c y  Completeness 
ERE2 %R !& 
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Table 4 
Data Quality 0 bjectives - General Inorganics 

EPA 300.0 SW Chloride 
GW 

M i o n  Accuracy Completeness 
.RPR %R 8 - 

EFF 
S 
SED 
HW 

Ski SW Chloride 
4500C1-B GW 

EFF 

EPA 330.1 SW Residual Chlorine 
SM GW 
4500C1-D EFF 

EP.4 410.4 SW COD 
GW 
EFF 

EPA 11 0.1 SW Color 
ShI 2120E GW 

EFF 

EPA 120.1 S W Specific Conductance 
EPA 9050 GW 

EPA 335.3 SW Cyanide 
EP.4 9012 GW 

EFF 

EPA901OA S Cyanide 
SED 
HW 

EPA 335.1 SW Cyanide amenable to Chlorination nd nd 
EPA 335.3 GW 

EPA 360.1 SW Dissolved Oxygen nd nd - 
GW 
EFF 

EPA 1010 SW FiashPoint 
GW 
EFF 
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Table 4 
Data Quality Objectives - General Inorganics 

Precision Accuracy Campiettness 
lkiahm&Na,- 2LKm !& 

EPA 340.2 SW Fluoride 
SM 4500F- GW 
C EFF 

EPA 130.1 SW Hardness 
EPA 130.2 GW 
SM2340C EFF 

EPA350.1 SW AmmoniaasNimgen 420 80-120 95 
EPA 350.2 GW 

EFF 

EFF 

EFF 
S 
SED 
HW 

EfA300.0 SW Nitrire 
GW 
EFF 
S 
SED 
HW 

EPA 353.1 SW Nr-itritt 
GW 
EFF 

EPA 350.1 SW Organic Nitrogen (TlGU-NH3) nd nd - 
EPA 350.2 GW 
EPA351.1 EFF 
EF'A 351.2 

EPAl40.1 SW Odor 
GW 
EFF 
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Table 4 
Data Quality Objectives - General Inorganics 

EPA 150.1 SW pH 
GW 
EFF 

EPA 9045A S 
SED 

pH * 

EPA 420.2 SW Phenol 
GW 
EFF 

EPA 365.1 SW Orthephosphate 
EPA365.2 GW 

EFF 

EPA 365.1 SW To& Phosphate 
GW 
EFF 

EPA SW Reaaiviry 
SW846 GW 
part 7.3 EFF 

S 
SED 
HW 

EPA 160.1 SW TDS 
GW 
EFF 

EPA 160.5 SW SS 
GW 
EFF 
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Table 4 
Data Quality Objectives - General Inorganics 

Precision Accuracy Completeness 
MethodNa.=omwntnt  %ReD %& %2 

EPA 1602 SW TSS 
GW 
EFF 

EPA 160.3 SW TS 
GW 

. EFF 

EPA 170.1 SW Temperature 
Sh12550B GW 

EFF 
s 
SED 
Hw 

EPA 300.0 SW Sulfate 
GW 
EFF 
S 
SED 
m 

EPA376.1 SW Sulfide 
EPA 376.2 GW 
EPA 9030A EFF 
EPA 903 1 

EPA 377.1 SW Sulhte 
GW 
EFF 

EPA 425.1 SW Surfactants 
GW 
EFF 

EPA 180.1 SW Turbidity 
GW 
EFF 

EPA415.1 SW TOC 
EPA 9060 GW 

EFF 
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Table 4 
Data Quality Objectives - General Inorganics 

EPA 160.4 SW Vola~ilc Rtsidue 
Gw 
EFF 
S 
SED 
E W  

@ - Limits cdcuked using in-house data 
nd - Not f>eterm.ined - - -  

NA - Not Applicable 

Precision Accuracy Completeness 
a BE - 6 
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Table 5 
Data Quality Objectives - Radiochemistry 

Precision A c ~ l n c y  Compkttncss 
Method-- 9b %!R % 

EPA 900 W Gross Alpha SLO 75- 125 95 
S See Note 2 
v 
AF 

EPA 900 W GrossBeta 
S 
v 

E9A 906 W Tritium 
S 
v 

AF 

EPA W Carbon-14 
EERF-C-01 S 
(See Notc 1) V 

AF 

EPA 905 W Strontium 89/90 
S 
v 
AF 

DOE HASL W Technetium-99 
300 S 

v 
AF 

EPA EERF W Radon-222 
APP B S v 

AF 

EPA 903.1 W Radium-226 
v 

AF 

S20 75-125 95 
See Notc 2 

a0 75- 125 95 
See Note 2 

GO 75- 125 95 
Set Note 2 

120 75-125 95 
See Note 2 

520 75- 125 95 
See Notc 2 

520 75-125 95 
See Note 2 

a0 75-125 95 
See Note 2 

QO 75-125 95 
See Note 2 

I. Method developed by EPI in conjunction wit4 Dr. William Blrrnett of Flocida Stau University 
2. If sample and sampIc duplicate concenrmicm is < 5 times the Minimum Dettctatrle Activity 

WDA), the QRPD must be d00. 
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Table 5 
Data Quality Objectives - Radiochemistry 

Precision Accuracy Completcntss 
%m?R m % 

120 75-1 25 95 
See Note 2 

EPA 900.1 W Total AlphaMum S20 75-125 
S 

95 
See Note 2 v 

AF 

DOE HASL W Uranium 
300 S 
(See Note 1) V 

AF 

DOE HASL W Americium 
300 S 
(See Note 1) V 

AX: 

DOE HASL W Curium 
300 S 
(See Note 1) V 

AF 

DOE HASL W Thorium 
300 S 
(Set Note 1) V 

AF 

DOE I3ASL W Plutonium 
300 S 
(See Note 1) V 

AF 

S20 75-125 95 
See Note 2 

S O  75- 125 95 
See Note 2 

SLO 75-125 95 
See Note 2 

120 75- 125 95 
See Note 2 

120 75- 125 95 
See Note 2 

DOE HASL W N e p h u m  S O  75- 125 95 
300 S See Note 2 
(Set Note 1) V 

AF 

EPA901.1 W Gamma 
s 
v 
AF 

120 75- 125 95 
See Note 2 

2. Method dtve1oped by Em in conjunction with Dr. Wrltiam Bmta of Florida S tate University 
2. If sample and sample duplicate conctnaation is < 5 times the Ivhimum Detectable Activity 

(MDA), ttre %RPD must be GOO. 
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Table 5 
Data Quality Objectives - Radiochemistry 

DOE HASL W Polonium 
300 S 
(See Nott 1) V 

AF 

EPA 902 

DOE HASL W Lead-210 
300 v 
(See Note 1) AF 

DOE RESL W Phosphorus-32 
P-1-1 S 

v 
AF 

EPA EERF W Promethium-147 
PM-01- 1 S 
(SeeNoul) V 

AF 

DOE RESL W Nickel-59 
Ni- 1 S 

V 

DOE RESL W Ni~keZ-63 
Ni- 1 S 

V 

DOE RESL- W Radium-223 
A-3- I S 

v 
AF 

DOE RESL- W h d i ~ ~ ~ - 2 2 4  
A-3- 1 S 

v 
i4.F 

Precision Accmcy Completeness 
9b m !& 

d O  75- 125 95 
Set Notc 2 

$20 75-125 95 
See Note 2 

120 75- 125 95 
See Note 2 

120 75- 125 95 
See Notc 2 

'120 75- 125 95 
See Note 2 

120 75-125 95 
Sec Note 2 

<3O 75-115 95 
See Note 2 

a0 75- 125 95 
See Note 2 

1220 75-125 95 
See Note 2 

1. Method dcvclopcd by EPI in conjunction witb Dr. W W  Bumen of Florida State University 
2- If samp1e and sample duplic;ue concentration is < 5 times rhe Mhmum Detseblt Activiry 

W A ) ,  the %RPD must be Sl00. 
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IV. SAMPLING PROCEDURES 

Sampling is tht process of collecting a rtprtsentafivt portion of the environment to 
lean about the whole environmmt A representative sample is one that the nst of 
the environment To coRen representative samples, one must ~~ sampling bias 
d a t e d  to site stletion, sampling frtquency, sample collection, sampling devices, and 
sample handling, pmemtion, and identification. Collecting a representative sample and 
maintaining its integrity until it is analyzed is important because the validity of each analysis 
begins with the sampling. 

A .  Groundwater Sampling Protocol 

The procedures described in this section are guidelines u t i k d  by GEZ, to ensun 
that representative groundwater sampks are collected. Procedures for measurement of the 
water table depth, total well depth, well evacuation, and sample collection are included 

All data cokcttd and observations made in the field are recorded on the Fltld Data 
Information Sheet for Groundwater Sampling which is included as Appendix 3. Prior to 
the initiation of any activities at each well site, all sampling personnel must put on new 
laboratory quality PVC gloves. These gloves an replaced, as necessary, during the well 
evacuation and sampling process and are always changed between welts. Prior to the 
collection of my data at a particular well, the surface integrity of the well is checked and 
any problems noted When rht well cap is moved, any odors that an &tared are noted 
on the Fidd Data Information Sheet 

W ater Level Me- 

Prior to the evacuation of any monimring well, the depth to ttrc water table is 
determined with the use of a Well WizardM Model 6000, or equivalent, portable electronic 
water kvel indicator. The elecuonic water level indicator uses a sensitive circuiav to 
activate a bbuncr when clecoical continuity is made at the probe. 'Ihe sensitivity k i t  so 
that . water . with a specltlc conductance greater than approxjmatciy one p h o s / c m  closes the 

The water level in wells is measured with the electronic water levcI indicator by 
turning the instrument on and slowly lowering the instrument probe into the well until the 
light and buzzer arc activattb. The distance to tbt water is detcrmincd by measuring the 
distance from the measuring point on the well &g to the water leveL The instrument is 
calibrated in 0.1 foot iucrtmcnts. However, aU measurements wi31 be made and 
interpolated to the nearest 0.01 foot 

The instrument is cleaned according to the "Field Cleaning Proceduren that is 
included in this section. Thc instrument is shut off following each use. 

The total depth of all monitoring web,  except those equipped with dedicated pump 
devices, is measured on a semi-annual basis to determine if excessive siltation his occurred 
in the well casing. The total depth m e m m e n t  is used in the calculation of the volume of 
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w a r  standing in the well casing. The following prorxdm is used for measurement of the 
total well depth: 

The Well W W  Model 6000 (or equivalent) is slowly lowered into the well 
until the bottom is cncountcrcd witb the a t 1  prok. 
The calibrated tape is raised and lowered until fhc prok is resting on the w d  
bottom and tension is maintakd 
The calibmttd tape is read at the point which intersects thc established 
measuring point 
This distance is recorded to the nearest 0.01 foot. 
A factor of 035 feet (dependent on model) is added to the measured distance. 
This factor compensates for rbc length of the probe tip not iacludcd in the 
calibration of the rape. 
The resulting mcaaucment is recorded as the Total Well Depth on the F ~ l d  
Data Information Sheet 
Thc Well WiuardTM Model 6000 (or equivalent) is then cleaned according to the 
Eeld Cleaning Procedure. 

For the detection of im.kib1e hquids, the ORSm Model 1068013 Interfact Probe, 
or equivalen~ is slowly l o w e ~ d  inm the well until an oscillating or fondnuous akrm 
sounds and light is afdvated When the pmbc contacts liquid, the W a u d i b l e  alarm on 
the nel  will be activated An o s c i h h g  alarm indicates water, a continuou akrm ind icas  
hydrocubon. To deennine h e  exact thickness of a hydrocarbon layer, thc probe s W d  
be slowly lowered to the airhydr~~iwbon interface lmdl the alarm is activated, With the 
probe at the exact point when the alarm comes on, mad the numbers on the tape to 
determine the distance from the notch in thc rop of the wellhead tape guide to thc 
aidhydrocubon interface. Subtract 2/10' (6.1 m) from the reading to compensate for the 
height of the welihead tape guide. Nwt lowu the probe through the hydrocarbon layer and 
well into the watcr. An oscdlating alarm will be obtained. The probe k then raised slowly 
m the hydrocubodwarer intcdacc until the point is reached when the alarm chan, oes from 
o s c ~ r i n g  to continuous. The hcchess of the hydrocarbon layer is d e t e k d  by 
subtracting the Erst reading from tht second reading. The ORSm Model 1068013 
Interiace Robe is then cleaned according to the Field Cleaning Procedun. 

Well Evacuation 

The purpose of the well evacuation procedure is to remove any stagnant water from 
the well prior to the collction of samples for analysis. The procedure ensMs mat 
adequate mixing has rakm place in the well colum and that the watcr being rcmoved for 
analysis is representative of the water immediately surrounding the wcL For wells which 
recover irnmediateIy, a minimum of k c  casing volumes k removed prior to sampling. 
Indicator paramem (pH, Specific Conductance, and Temperature) are tested at certain 
iotenrals during the evacuation process to ensure representative water quality. Additional 
water is removed h m  the well undl three consecutive stable measurements of pH and 
specifc conductance an achicved Wells which can be evacuated to dryness prior to 
reaching the h e  casing voiume standard will be mesured for pH and spec& 
conducuvity and sampled as soon as a sufficient volume of water has entered the well. 
Additional criteria mnctming the sampling procedures for low yield wells is included later 
in this section on sampling procedures. 
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Well evacuation is accomplished using primady Tcflonm bailers. The sampling 
line to each well is nylon or polypropyiene rope. In some cases, where applicable, 
diaphragm pumps, hand pumps, and cenaifugal pumps arc used for evacuation. 

The following steps arc followed for evacuation of monitoring w e k  

1. The dtpth of the water table is subtracted from thc total well depth to determine 
the length of the water colnmn. The volume of water in the column is then 
converted to gallons of water in the well casing. Thc casing volume is 
multiplied by 3 to obtain thc miuimum (standard) evammion volume. 

2. The bailer is lowend just below the top of the water level each time to prcvcnt 
agitation of solids but ensure adequate mixing in the waxer column. 

3. Mcmmments for pH, s p e a k  conductulcc, and tempemme are t d e n  after 
the evacuation of each wcU volume. All times, volumes, and measurements 
are recorded immcdktcly on the FrcId Data M o d o n  Sheet 

p l r n ~  Proccdurcs for Ground- 

The primary consideration for collecting groundwater samples for analysis is to 
ensure that the sample is not altered or contaminated during withdrawal from the we& 
during introduction to the sample contamer, or during transportation. Special procedures 
are o h  necessary for sampling monitoring wells based on the yield of the well A high 
yield well is defined as a well that cannot k drawn down by bailing or pumping by hand 
A "modexatc" yield well can be drawn down; however, it camor be evacuated to dryness. 
A low yield well can be evacuated U, mss and requires h m  a few hours to several days 
to fully recover. 

For moderate to high yield web, a complete set of new Superfund CerrEtd labeled 
sample bottles ye removed from the cooler and f b h  sample is slowly poured into each 
container. Prtservatives arc added as ncctssary, according to tbc EPA Guidelines for 
preservatives in 40 CFR, Part 136, Table II. Prestwativts and bottle requirements an 
listed in Appendix 2. The filTed bottles are securely placed into the prc-cleaned cooler and a 
Chain of Custody form is complercd for that wel l  A copy of the chain of custody is found 
in Appendix 4. 

Special procedures arc necessary for the collection of sampIes from low yield wells. 
Thc wells are evacuated until complctcly dry and then as  the well begiDs to recover, 
samples are collected When full recovery exceeds three hours, the remaining samples are 
collected in order of thcir volatility as soon as suf3icicnt volume is available for a sample of 
each parameter. Samples coUectui for volatile organics, total o r g e  carbon, and halogens 
art handled with cxmme cy.c to prevent atntioa No headspace is left in sample 
containers to minimize thc possibility of volahtion of organics. Notations arc made in the 
field and in the lab of any headspace remaining in thc container. Samples for 
bacteriological analysis arc collected in pn-autodaved containers to which a prcsrvative 
has bem added. Once the container is i%ed, prrservative(s) is added when necessary, the 
sample container is placed into the cooler, and chain of custody documentation is initiated. 

B . Surface Water Sampling Protocol 

Many f a c m  arc involved in selecting an &propxiate sampling site for the collecrion 
of surface water samples, including: 
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Accessibility 
Flow 
Mixing 
Other physical Qlar;rodstics of the W a r  Body 
Point and Diffuse Sourcts of Conmuma . . 

on 
Personnel and Equipment available to conduct the nody 

In case of dissolved constituents. dispcnion depends on the vertical and lared 
mixing within the nw setion of a body of water. . . . 

Most monitoring smdics of mams and lakes aim to asscss the &em of overland 
moff ,  groundwater inflow, or waste disposal into waterways. Such satdies em usually 
be tied to the physiographic fcmres of the area under considemion. In most cases, the 
quality of the watcr flowing into a lakc or past a partic& point dong a smm can be 
related dinnly to inputs within the drainage bash, including the cnrire ddnagc a m  
upsueam of a selected point This is also true for marshes and tide influenced waternays. 

Procedures for Riven and Smm . 

The procedures &scribed in this section arc intended to give a @&line m ensure 
that rtprcscnmtivc surface water sampks are collected. 

Proccduns for collection of samples from streams and rivcrs vary from the simplest 
of hand sampling procedures at a single point to more sophisticated multi-point sampling 
~chniques. Ideally, samples are collected that represent both dissolved and suspended 
constiruents, and vertical and horizontal dis~butions. 

All smm samples are coUtcted by dep th-intepraring methods using either a hand- 
held or a cable-and-rcel sampler whenever practical. In shallow smms where the depths 
are insufficient for true depth inregmion, grab sampks coUtch:d at one or more vemcals 
across the stream arc appropriate. 

Grab S- o 

A grab sample is obained using a new set of Supelfuod CertXed sample 
containers. The sampling site is identiiied on the Field Data Information Sheet and the 
Chain of Custody. The conminer cap is rcmoved and the container is then held at the base 
with onc hand and the container mouth is plactd quickly down into the water to avoid 
inwducing floating materials. The mouth of the container is positioned into the N m n t  
away h r n  the hand of the collemr and away from the side of the sampling platform or 
boat. The sampling depth is usually 15 to 30 cm (6 to 12 inches) below the water surface. 
If the water body is static, an e c i d  cumnt k created by moving the container 
horizontally in the dinction that is pointed away &om the sampler. The container is apped 
slightly upwards to aIlow air to es i t  and the container to fill. U. contaiuer is tightly capped 
and labeled appropriately. 

De~tfi Sampline 

Several addidonal devices needed for the collection of depth iateD-ted samples 
for lakes. reservoirs. estuaries. and oceans. These depth samplers require lowering the 
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sampling device andlor conminer to the desired & p a  opening, filling, and closing the 
device andlor containtr, and returning the device andlor cormher m tht suhcc. 

C. Sediment Sampling Protocol 

A wide e e t y  of samples and procedures have been developed and arc commonly 
used for the sampling of sediments. 

In ordtr to obtain satisfactory samples, the sediment samplers enclose a volume of 
the bed material and tbtn isolate tht sample from water cumnts whilc tht sampler is bting 
lifted to h c  slafact of thc stream. The case by which the sample can be transfcmd to a 
suitable container is imporant 

Tht selection of the best procedure for any given situation is one of the most 
important decisions to mah in sediment work Besides deciding on the proper sampler 
and sampling depth, judgments arc made on the number and pattern of ssunplt collecting 
and on whether to composite the samples prior to analyses. 

The procedures included under this heading arc used as a guideline to ensue that 
representative sediment samples arc cokmd,  Record a l l  data c o b d  in ttre field on chE 
field Data Infomation Sheet 

S a m ~ u  Procedures for S e w  in Rivers a Smw 

Surface bed martrial is tht sediment in the topmost layers of the stream bed. Tbe 
procedures for svnpling this material depend on the depth of flow, the size of the particles, 
and how the sample d y s i s  results are to be used 

In most circumstances, a number of samples arc cokctcd at or near a cross section 
to characterize the bed materiaL The samples arc sometimes combined into a single 
cornposire sample to provide a mean vallxe(s) for the variable(s) under study, provided thz 
the mattrial is fairly homogeneous. Samples of dissimh character should not be 
combined for a single d y s i s .  

AU soil sampics arc stored according to the guidelines set forth in the document 
EPAICE-81-1 (Roccdurcs for h d l i n g  and Chemical Analysis of Sediment and Watcr' 
Samples, US EPA and Corps of Engineers Manual). 

Samplers for obtaining material moderately close to the bed surface gencnlZy fall 
into one of the following types: 

Drag bucket or scoop 
Grab bucket or clamshell 
Vertical pipe orcore 
Rotatins bucket 

The dmg bucket or scoop and the grab bucket or clamshell types are not usually 
ncommcndcd for sampling the bed of flowing smams. The chatactt&ics of the drag 
bucktt arc such that some of the sample material may wash away, and the clamshell does 
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not always close properly if the bed contains gragnvcL In situations where these samplers arc 
used, a spud effort must be made m dmnnint the rcprcsenmtivencss of the samples. 

Thc vertical-pipe or con mpftxs  aft csscnthlly tubes which arc forced into the 
st= bed Penemtion in he-grained sediment is easy; however, penetration in sand 
usually is limited to about 1 meter or lus. Dndng retrieval, the sample is retained inside 
the cylinder by a partial vacuum formed above the sample andlor by a corc retainer at the 
lower end. In many cases, clear tubes art used in ordcr to charaMerize vettical s k i m  

D. Soil Sampling Protocol 

There arc two primary portions of the soil that arc impomnt to he  environmental 
scientist The surface layer (0-15 cm) rtflecrs the dcposidon of recently deposited 
pollutants. Pollutants that have been deposited by liquid spills, or by long tenn deposition 
of w a r  soluble materials may be found at depths ranging up to several meters. Plumes 
emanating from hazardous waste unis or leaking storage tanks may be found at 
considerable depths. The methods for sampling tach of these are slightly different; 
however, all make use of one of two basic techniques. Samples art tither collected with 
some fonn of corc sampling or auger &vice, or by use of excavations or trenches. In the 
latter cast, the samples arc cut from the so2 mass with spades or short punches. The 
American Society for Testing and Materials ( A S W  has developed a number of methods 
that have direct application to soil sampling. These ofen need to be modified slightly to 
meet the needs of the environmental scientist that ~ q u i n s  samples for chemical analyses 
since the ASTM Methods art designed primarily for enginaxing tests. The ttckuiques that 
are utilized should be ctosely coordinated with thc analytical laboratory in order to meet the 
specific requirements of the analytical methods used, including sample preservation and 
storage. 

Surface soil sampling is divided into two main categories: the upper 15 cm and the 
upper merer. The very shallow pollution, such as that found downwind from an air source 
or at sites of recent spills of relatively insoluble chemicals, may bc sampled using one of 
the procedures discussed in this section. The deeper pollutants found in the top merer are 
the mort soluble. recent pollutants or those that were &posited on the surface a number of 
years ago. These have begun to move downward into the dttper soil layers. One of thc 
surface procedures discussed in this seaion is used in those cases. 

Sarngbng wirh a Soil Punch 

A number of studies of surface soils have made the use of a punch or thin-walled 
steel tube that comes in various lensths to extract short cores from the soil The tube is 
driven into the soil with a m a l l e ~  the core and the tube arc exmcted, and the soil is pushed 
out of the tube into a stainless steel mixing bowl and cornposited with o k  cores, if 
necessary. These samples arc then transfemd into proper sample conniners. 

Shallow Subsurface S a r n p u  

Precipitation may move surface pollutants into tht lower soil horizons or move 
them away from the point of deposition by surface runoff. Sampling pollutants that have 
moved into the bwcr soil horizons requirt the use of a device that will extram a longer corc 
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than can bc obtained with the short probes or punck. Three basic methods arc uscd for 
sampling these deeper soils: 

Soil probes or soiI augers 
P m r  driven corers 
Trenching 

The soil probe collects intact, nlatively m d k ~ d ,  soil cores. The auger collects 
a "disturbedn sample in approximately the same increments as the probe. Power augers can 
use split spoon samplers to extract cores up to 60 cm long. With special attachments, 
longer cons can be obtained with the power auger ifncccsq- 

Two standard tools used in soil sampling are the soil probe (ofrcn called a Ring- 
tube) and the hand auger. These tools arc designed to a q u k  samples from the upper two 
meters of the soil pmfle. The soil probe is a stainless sml or brass tube that is sharpened 
on one end and fimd with a long, T-shaped b d k  These tubes are usualIy approximately 
2 5  crn inside diameter although larger tubcs may be obtained. The cores cokcted by the 
tube sampler or soil probe art considered to be "undisturbed" samples. The tube is pushed 
into the soil in approximately 20 to 30 cm increments. The soil core is then removed from 
the probe and placed in either the sample container or in a mixing bowl for composidng. 

The hand auger can also be used to obtain soil samples. The samples an 
"disturbed" using this procedwe and should not be uscd when it is necessary to have a core 
to examine or when very h e  detail is of intcnst Thc auger is misrcd into tht soil and 
then exmcted Because of the length of the auger and the force required to pull the soil 
k c ,  ody 20 to 30 cm maximum length can be extracted at one time. I .  very tight clays, it 
may be necessary to limit the length of cach pull. Precautions must be taken to minimizl? 
the possibilities for cross contamination 

This procedure is used to cartfully remove sections of soil during studies where a 
detailed examination of poUutant migration pattcrns and detailed soil strucxm are required 
It is perhaps the least cost effective sampling method because of the nhivcly high cost of 
excavating the trench h m  which the samples arc collected. It is uscd only in those cases 
where detailed infomation is requhd. 

A trench may be h m  I meter m 4 meters deep and is typically done using a 
backhoe or other aenching device. The samples are takcn from the sides of the pit using 
the soil punch or a trowel 

E. Field Quality Control 

A saict program of Field Quality Conaol is maintained by GEL to c m m  that 
sample intc& is maintained d h g  sample coIIcction and mmport m the laboratory. In 
addition, all field equipment and instruments an properly maintained and calibrated to 
prevent sample bias and ensure that field measurements are accurate. 

CONFIDENTIAL - COPYING AND UNAU7HORIZED USE PROHBXTED 
rn' 



General Engineering Lrborotorlu, Gc 
QrulitJ h u n n c e  P h n  

GEL QAP NO.: GL-QS-8401 - Rev. 9 
ERectlve Date: April 8, 1994 

Sectlon IV - Page 8 of 9 

Sample labels are nscrsary to prevent misi&ntiIication of samples. Gummed 
papa labcls or tags arc adequate and hcludc the following information: 

Sample I d c n ~ a t i o n  Number 
Name of the Collector 
Date and The of Contction 
PJace ofColltction 
Well Number, whcrc appWlc  
Parameters for Analysis 

Labels are d i k e d  to sample coueincrs prior to or at thc time of sampling. The 
hbels are a d  out at the time of collection. 

AU field equipment and insmentation is c k d  at the laboratory according to 
standard laboratory procedures as soon as possible after return after tach use. Field 
equipment and instrumentation include: 

Augers 
Bailers 
Coolers 
pumps 
pH Metcrs 
S p e S c  Conductivity Meters 
Tape measures 
Temporary sample containers 

Field equipment and instrumentadon which must be used on multiple weUs arc 
cleaned in the field according tq h e  foIlowing field cleaning procedure: 

1. Flush item thoroughly with 5% phosphate-he laboratory detcgent solution 
2. Rinse i ~ m  at least two times with potable warer 
3. , Rinse itcm at Last one time with deionized water 
4. Return item to its protdve case or wrap in alumin~un foil or plastic 

For orzanics sampling, a solvent rinse between the potable water and the deionized 
water rinses must be includcb NanoOgrade isopropanol is commonly used. 

For more specialized field cleaning and decontamination procedures, refer to EPA 
document "Standard Operating Procedures and Quality Assurance Manual (February 1, 
1991), Appendix B, Standard Cleaning Procedures". 

All infomarion pertinent to a field survey or sampling is recorded in a logbook. 
Entries in the logbook typically include rhc following: 

Purpose of sampling, ic. surveillance, contract number 
+ Location of sampling point 
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Description of sampling pint and sampling methodology 
Date and timt of collection 
Sampk Idtntihtion Number(s) 
Sample distribution and how transported, ia. name of laborato'y, UPS. elf. 
Maps of tbc samphg site 
Field o b ~ n s  
Any field measurements made, it, pH, Specific Conductance, etc. 

All pertintnt field idinformation is recorded on the appropriate Field Data Infomaion 
Sheet at the time of collcctio~t This information indudcs. 

Datt of Sampling 
NamcoftheCo~tor 
SamplingLocarion 
Sample Idenlibtion 
Method of Sampling 
All Other Pcrtintnt Field Data and Conditions 

h addition, information for monitoring we& includes: 

Monitoring Well Number 
Casing Diameter 
Material of Construction 
well Integrity 
Well Protection 
Measuring Point Elevation 
Total Well Dcpth 
Depth to Groundwater 
Volume of W a x  in Casing 
Method of Evacuation 
Total Volume of Water Evacuated 
F ~ l d  Analysts with T i c  and Volume Evacuated 

The field data sheets are reviewed upon arrival to the labofatory. Tbcy are cross- 
checked against labeled sample containers to ensure that all of the information is c o m t  

Ihc transportation of sampb fiom the time they are collected to the laboratory is an 
intcgal pan of the sampling program Transporntion of samples and maintaining thc chain 
of c d y  arc discussed in detail in Section V of rhis Quatity Assmince Plan under the 
heading of Sample Custody. 
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V. SAMPLE CUSTODY 

Sample custody is essential for defensible environmental data. Chain of custody 
proccdurcs provide assurance of traceability and integrity for samples nctdcd for legal 
purposes. Sample cnstody is a planned m c c ~ m  for tracking a sample from the 
collection of the sample in the field through the disposal of thc sample. 

A sample is under custody if: 

It is m your physical possession; or 
It is in your vicw, ltfttr being in your possession; or 
It is lockcd up after being in your possession: or 
It is in a designated seam anxi. 

Samples are collected in proper containers and labeled to assure sample tracking. 
The chain of custody form is initiated in the field at sample collection by field personnel. 
This includes such information as the client name and parameters for which samples are 
being colltctcd. The sample locations arc also noted on the chain of custody. Other 
information on the form iuc~udcs the date and time of collection; the sampling technique; 
filtering procedures; sample preservation method, including reagents and whether 
preservation o c c m d  in the laboratory or in the field; and any comments or remarks that 
may be useful in the analytical work or data interpretation that wiU follow. Additional 
space on the form permits each individual to sign for the sample as its custody is 
relinquished h r n  one individual and received by the next person. 

After sampling, chain of custody is maintained as field p e r s o ~ e l  relinquish the 
samples in properly prepared, sealed shipping containers to a company courier or third 
parry dtfivtv SCMC~. 

When sampling is handled by the client rather than GEL personnel, it is the 
responsibility of the client to maintain field quality control and chain of custody until the 
samples arrive at GEL. In these instances, GEL can only verify that proper preservation 
and chain of custody have been maintained from the time that the smplc arrived at the 
laboratory. If there is reason to suspect that chain of custody has been broken, GEL will 
n o w  tht c k n t  before my analysis is ptrfomed 

Sample Recttvla, . . 
0 

Samples arc received at GEL in a central sample receiving area. At the point of 
delivery, the laboratory sample custodian, also called tbc log-in clerk, signs for incoming 
field samples and main- the shipping documents. Thc log-in clerk verifies the data 
entered on the incoming documents and chain of custody and that the temperature and pH 
of the sample(s) are within the requhd range. Log-in personnel enter the sample 
information into the database of the LIMS. 

Login personnel follow GEL SOP GL-SR-E-001 for Sample Receipt, Login, and 
Storage. The SOP explains tht process of recording client idendf7cation information and 
assigning sample identification numbers, test codes for analyses, and analysis tum-amund- 
time. It also describes how simples arc cross-chcckcd against documentation. how to 
resolve problems. and sample &cr. An automatic label generator prints a label for each 
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sample container. This label contains the sample numkr as well as other imponant 
"formation for sunpic analysis. The sample is p k d  in storage until analysis. All of the 
sample storage units arc in secured areas, and only authorized personae1 have access m 
thest areas. 

Daily log sbku of received sampIcs an generated This sheet is signed by the log- 
in clerk and placed in a bound logbook kcpt in Sample Receiving. An example of a daily 
log is included as Appendix 5. 

Samples an removed fmm cold or ambient storage the day after elcase of the 
completed sample and placed in the Residue Area The Residue Area is locared in a secure 
area at the rwr of the building in High Bay. Samples arc stored untiI disposed or returned 
to the client 

Thc LIMS Internal Chain of Custody System assigns, tracks, and generates reports 
on the chain of custody of sample containen and their cxeacts.as they move through thc 
laboratory. Barcode labels are generated when sampks anivc in Sample Rsciving and 
when extracts an created in h e  laboratory- Thcse sample containem and extracts are then 
scanned using barcode scanners as they move though the laboratory with the user's name, 
location, date, and time scanned attached to each record. 

Radioactive S a  

While s i d a r  custody tncldn~~ procedures are used for all samples, radioactive 
samples are handed following SOP GL-EPI-E-SO07 for Receiving of Radi08Cdve Samples 
and SOP GL-EPI-E-SOOS for Radioactive Waste Handling. GEL is limited by license in 
the mount of radioactive material that may be in the laboratory at any given h e .  Before 
GEL accepts radioactive samples. the client must provide prior notice of shipment of 
r a d i o h e  samples and the level of activity for the sample to k shipped must be declared. 
Upon the arrival of radioactive samples at the sample receiving location, all radioactive 
samples arc handled only by designated personnel who have been trained in the proper 
handling of radioactive m a . .  

Prior to log-in, a l l  sample containers are monitored for levels of radioactivity. If a 
reading is greater than 21dW.r~ the sample is not accepted It is immediately repacked and 
shipped back to the ciient 

When GEL accepts the shipment of radioacavc samples, lab numbers m assigned 
to each sample and a Radioactive Shipment Inventory Sheet is originated. This form is 
provided as Appendix 6. The radioactivity level and the amouat of sample received must 
be entered on the fonns. 

Radioactive samples arc maintained in a specially designated walk-in cooler. All 
sample and shipping containers art mgged to denote the presence of radioactivity. 

An invento~y of the amount of sample taktn for analysis and the amount of sample 
and/or waste ntnrned following analysis must be noted on thc Radioactive Shipment 
Inventory Sheet All samples, wastes, reagents contacting samples, and trash associated 
with radioactive samples, including gloves and aprons, an retained and rtturncd to the 
client, or rransftmd to a licensed disposal facility. 
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Prior to renun of the samples, the level of radioactivity for each shipment of 
radioactive samplu to be returned must be nokd on the Radioactive Shipment Inventory 
Shew The Wo&vc  Shipmat Inventory Shett and Sample hentory S k t  arc rttcwd 
by the Radiation Protection OEccr and filed in GEL'S Quhty Record System. 

Sample disposal follows GEL Laboratory Waste Management Plan and is handkd 
by the Wasre Managcmcnt TechILidBa Non-radioactive samples prc composioed by sampk 
manix into smngc dnuns. When a drum is full, it is analyzed for ha+doous waste 
chaxacterizatiom prior to disposal. Unley othcrwisc spcdfied in the conaac~ sampIcs arc 
cornposited 15 days after invoicing. 

SOP GL-EPI-E-SO8 for Shipping of Radioactive Samples and Sample Residues 
describes tht steps necessary to ship radioactive samples and nsiducs to the client. 

If samples are to be returned to the client, GEL SOP GL-SR-E-002 for Return of 
Samples is followed. 

. . Facllttv and Svsttrn Securiw 

GEL SOP GL-FC-E-001 for Facility Security describes the securiq system for the 
building and laboratory. This SOP details the steps necessary for cnttfing and exiling the 
buildings for employees and visitors. Descriptions of the cud reader system and the 
burglar alam system art included in the SOP. 

LIMS requires passwords to access various levcis. Each employee with c lemce  
to log on the system must enter a LIMS identitication code, an account number, and an 
individual password before given clearance to enter the system. 
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VI. CALIBRATION PROCEDURES AND FREQUENCY 

All imnmcnts are calibrmd at chc m n c y  of the bstmmcnt's use, stability, and 
specific method requirements. The calibration procedure for tach inslnxmcnt is described 
in the appropriate analytical standard operating procedure. 

Thc calibration procedures dcscxibed in the SOPS are not Il.staotd in this QAP but an 
overview is presented below. 

GC/ECD Mm acceptance criteria (degradation, retention timc stab*). 
Multi-point ~ i r a r i o n  curve with comlation coe&cient 10.995. 
Verify calibration with check standard periodically. 

GC-FID Multi-point calibration CUNC with codation coefficient 20.995. 
Veify calibration with check standard paiodicany. 

GC-PD Multi-point calibration curve with correlation c&cient 20.995. 
Venfy calibntion with check standard periodically. 

G U M S  Meet tuning criteria 
Multi-point calibration cum with comIation coefficient 20.995. 
Venfy calibration with check standard pttiodicdly. 

AA Furnace Mulri-point cafibration cum with comlation coefficient 20.995. 
Verify calibration with c k k  standard petiodicdly. 

IC Multi-point calibration curve with correlation cocE&nt 20.995. 
Venfy calibration with check standard every 20 samples. 

ICP Multi-point (minirum of 2 calibration standards) caiibntion curve with 
correlation coefficient 10.995. 
Verify calibration with check standard periadically. 

AA Spectropho- Multi-point calibntion curve with comlation coefficient 10.995. 
t ~mt t t r  Verify calibrarion with check standard periodically. 

Conductivity 4 point calibration curve. 
Meter 

pH M a r  3 point calibration curve with slope 292%. 
(Orion EA 940) 

Spectrophoto- bidti-point calibration c u m  with conchtion c&citnt 10995. 
meter Verify calibration with check standard periodically. 
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TOC @C-80) Multi-point calibration curve with cornhion coefficient 20.995. 
Verify calibration with check standard periodically. 

TOX 1 point calibration witbin 970103% of true value. 
(Cosa TOX-10) Analyze ca l iMon standmi cvuy 4 samples. 

Venfy calibration with check standard may 15 samples. 

Balance Annual calibration by outs& swice technkh 
Daily &&mion verification using ccrtificd wtights. 

Mtrcury Multi-point ulibrarion curve with cornhion co&citnt 10.995. 
Analyne~ Verify calibration with chcck standard puiodic;iUy. 

Thennometers Verify against NIST thermometer annually. 

GUELCD Multi-point catitmion curve with cornlation coefficient 20.995. 
Verify calibration with check standard every 20 samples. 

Ion Selective 5 point calibration with slope -54 to -60 mV. 
Electode 

Alpkern Rapid Multi-point calibration curve with correlation coefficient 20.995. 
R o w  M y z e r  Verify cdibration with check standard pcx ioMy.  
(RFA) 

' I 'UACS 800 Multi-point calibration c u m  with correlation coefficient 20.995. 
Verify calibration with check standard periodically- 

Infrared Spec- 3 point calibration with correlation coefficient 10.995. 
tmphotometer 

Turbidimeter 3 point calibration with correlation coefficient 20.995. 
Venfy calibration with check standard periodically. 

Bomb 10 analyses of benzoic atid. 
Calodmettr Standard deviation must be 16-5 BTIIPC. 

Dohrmann DC- 1 point calibration analyzed in duplicarc. 
190 Relative percent difference must be 14%. 

Method Detection T.lmra . . 

Method Detection Limits (MDL's) are established for each anaiytical method 
routinely used in the laboratory. MDL's arc necessary for dtrnonsmting method 
proficiency and axe determined annually by analysis of a minimum of s m n  replicates in a 
speclfic manix containing the analytc(s). GEL SOP GL-LB-E-001 for the Determination of 
Method Detection Limits describes all of the steps necessary to estimate and determine a 
detection limit 
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by Gas ChromntographlMass Spatromem desxibts thc sreps nrrrssary to determine 
purgeable v o W e  organic compounds by gas chromatography/mass spccrromeuy in 
finished drinking water, raw source water, and drinkixtg water at any treatment stage wing 
a purge and trap system and mass s c ~ v e  detector. 

Industrial Solvents by Gas Chromatograph - EPA SW-846 Methods 8000 and 
8015. This is a gas chromatographic method for the quantiatin detcrmhation of high 
conan&ations of certain solvcnts in wasre mamials and soh& wing a flame i o n h i o n  
dttcctor. 

Moisture Percentage - EPA SW-846 Method 3550. GEL SOP GL-OA-E620 for 
Pcrctnt Moisture descxik the steps ntrcssary to d e a 6  the percent moisture m soil and 
sludge. 

Organochlorine Pesticides and PCBs. 40 CFR Part Vm Mcthod 608; EPA SW- 
846 Method 8080 - GEL SOP GL-OA-E-017 for Polychlorinated Biphenyls describes the 
steps necessary to determine polychlorinated biphenyls by gas chromatography in water 
and soil using an electron capture detector. SOP GL-OA-E-018 for Organahlorixle 
Pesticide describes thc steps ncccssary to decaminc organochlorine pesticides by gas 
chromatography in groundwater. wastewater, soil sludge, TCLP extracts, and 
rnbceUaneous matrices using an electron c a p m  detector. Aqutous sampIes an prepand 
according to SOP GL-OA-E-013 for Extraction of Semivolatile Pesticides and 
Polychlorinated Biphenyls (PCB) £mm Groundwater and Wastewater. Soil and sludge 
samples are prepared according to SOP GL-OA-E-019 for Extraction of Pesticides and 
Polychlorinated Biphcnyls (PCB) from Soil and Sludge Samples. 

Olto Fuel ZI - Mctbod supplied by US Deparhnent of the Navy. GEL SOP GL-OA-E- 
012 for Determination of Trace Amounts of Otto Fuel I1 in Water and Soil Samples by 
GCIECD describes the steps necessary to determine Otto Fwd II by gas chromatography in 
water and soil using an elecmn capture detector. 

PoIychlorinated Biphenyls in Oil - EPA Method "Analysis of Transformer Oils for 
Polychlorinated Biphenyls". This is a chromatographic method for quantitatively 
determining po~ychIorinatcd biphenyls (PCBs) in oil. 

Poi ychlorinated Di benzo-P-Dioxins and Po1 ychlorinated Dibenzofurans by 
GUMS - EPA SW 846 Method 8280. GEL SOP GL-OA-E-007 for Dioxins and Furans 
describes thc steps necessary to determint dibenzo-pdioxins aad dibenzohus by gas 
chrornatography/mass spcctromeny in groundwater and soil. 

TotaI PetroIeum Hydrocarbon by GC - EPA SW-846 Methods 3510 and 3550; 
California Method of Analysis of Total Petroleum Hydrocarbons. GEL SOP GL-OA-E- 
003 for Non-Volatile Total Peaoleurn Hydrocarbons by Flame Ionization Detector 
describes the steps necessary to determine non-volatile total pemlcum hydrocarbons by gas 
chromatography in water, soil, 05 and sludge using a h e  ionization detector. SOP GL- 
OA-E-004 for Volatile Total Petroleum Hydrocarbons by Flame Ionization Detector 
describes the steps ntctssaty to dcttrminc volatile total petroleum hydrocarbons by gas 
chromatography in water soil, oil, and sludge using a flame ionization detector. 

Volatile Organics by GC - 40 CFR Part Vm Methods 601 and 602; EPA SW-846 
Methods 8010 and 8020. GEL SOP GL-OA-5014 for Volatile Organic Hydrocarbons by 
GUELCD describes the steps necessary to determine volatile halogenated compounds by 
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gas chromatomhy in groundwater, wastewaxer, soil. and miscellaneous manices using 
an chmlytic conductivity dc&aor. SOP GL-OA-E-021 for Volatile Organk Aromatic 
Compounds by Gas Chromatograph and Photoionization Dctccmr describes the stcps 
ncctssary to &tt& volatile momtic compounds by gas chromatography in water, 
wastcwaer, soils, sludge, oils, and miscellaneous rnarriccs using a photoion;mt;on 
detector. 

Volatile Organics by (*tCrmS - 40 CFR Part Vm Method 624; EPA SW-846 Methods 
8240 and 8260. GEL SOP GLOA-E-008 for Volatik Organic Compormds by Gas 
Chmatograph/Mass Sptcwrneter describes the steps necessary to dercmhc purgeable 
organic compounds by gas chromatography/mass s p e m m c u y  in grormdwat~r, 
wastewater, TCLP exams, soil, oil. and miscellaneous matrices using a 0.542mm 
column, purge and ttap system, and mass selective detector. SOP GL-OA-Em6 for 
Volatilt Organic Compounds by Gas Ckomatograph/Mass Spammeter describes the 
stcps ncccssaq to dctttmiac purgeable organic compounds by gas chromatogrrrphyfmass 
spectmmew in groundwater, aqueous sludge, caustic liquors, warn solvents, oily wastes, 
mousses, tars, fibrous wastes, polymeric emulsions, filtcrcakc, spent carbons, spent 
catalysts, soils, and sediments using a 0.25mm column, purge and trap system, and mass 
scltctive dettctor. 

B . bletais Procedures 

Graphite Furnace Atomic Absorption Spectrometry - EPA 600/4-79-020 Methods 
204.2, 206.2,239.2. 270.2, and 279.2; EPA SW-846 Methods 7041,7060, 7740, and 
7841. GEL SOP GL-MA-E-005 for Thcnno J m l l  Ash Auto AA 4000 Furnace describes 
the steps necessary to determine the following imx ekments in dtra pun water* drinking 
water, and groundwater Antimony, knit, Lead, Selenium, and Thallium. Aqueous 
samples and tx- arc prepared following EPA SW-846 Method 3020 and GEL SOP 
GL-MA-E-007 for Acid Digestion of Aqueous Samples and Extracts for Analysis by 
GFAA Sedimen~ sludge, and soil arc prepared following EPA SW-846 Method 3050A 
and GEL SOP GL-MA-E-009 for Acid Digestion of Sediments, Sludges, and Soils. 

hlercury - EPA 600/14-79-020 Mehods 245.2 and 245.5; EPA SW-846 Methods 7470 
and 7471. GEL SOP GL-MA-E-001 for Determination of Mercury by Cold Vapor Atomic 
Absorption Spccaomctry details the steps necessary to determine total mtrcury in surface 
waur, saiint warer, wastewater, industrial effluenf sanitary scwage, soil, scdimenf 
bottom deposit, sludge, oil, and TCLP extracts using a Bacharach MAS-50 Mercury 
Analyzer. SOP GL-MA-E-010 for Mercrrry h d y s i s  Using the Leeman PS200 Automated 
Menmy Analyzer cicscdbes tht steps nectssary to determine mercury in surEdce and saline 
waxer, wastewater, industrial efnuent, sanitary sewage, soil, sedirncn~ bottom deposit, 
sludge, oil, and TCLP exfxacts using the Leeman PS200 Automated Mercury Analyzer. 

Metals by lnductiveiy Coupled Plasma - EPA 60014-79-020 Method 200.7; EPA 
SW-846 Method 6010. GEL SOP GL-MA-E-002 for Detexminafion of Metals by ICP with 
tht Thcnno J a . U  Ash ICAPdlE Spectrometer and SOP GL-MA-E-OI 1 for Detmimtion 
of Metals by ICP with the Thermo Jamll Ash Environ Spectrometer descriie the steps 
neczssary to determine the concenmtion of memls in groundwater, industrid waste, soil, 
sludge, sedimea TCLP exrracts, and other solid and aqueous wastes. For improved 
detection limits. ultmonic nebulization is used. The most common analyses include the 
following elements: AIuminum, Antimony, Arsenic, Barium. Beryllium. Boron, 
Cadmium, Calcium, Chromium, Cobalt Copper, Iron, Lead, Lithium, Magnesium, 
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Man,pcse, Molybdenum, N i t ,  Phosphorus, Potassium, Sdenium, Silicon, Silver, 
Sodium, Sulfur, Thallium, Tm, Uranium, Vanadium, and Zinc. Olhtr elerneras arc added 
as q u i r e 6  S u h c c  and groundwater samples art prepared following EPA SW-846 
Method 3005 and GEL SOP GL-MA-E-006 for Acid Digestion of Total Rccovcrablt m 
Dissolved Metals in Surfact and Groundwater Samples for Analysis by FLAA or 1 0 .  
Aqueous samples and extracts arc prepared following EPA SW-846 Method 301 OA and 
GEL SOP GL-MAE408 for Acid Digestion of Total Me& in Aqueous Sampts and 
Exmm for Analysis by FLAA or ICP. Scdimen~ sludge, and so2 are prepand following 
EPA SW-846 Method 3050A and GEL SOP GL-MA-E609 for Acid Digestion of 
Sediments, Sludges, and Soils 

Zeeman Graphite Furnace Hemental Analysis - EPA 60014-79420 Methods 
204.2,206.2.239.2,270.5 and 2792; EPA SW-846 Methods 7041,7060,7421,7740, 
and 7841. GEL SOP GL-MA-E-03 for f &in-Elmer Zttman 5100 Graphite Fumace 
Atomic Absorption Spcctromctcr dmaibts thc steps ntcesl;ary to determine the following 
elements in drinking water, groundwater, wastcwattr, soil, and miscellaneous waste: 
Antimony, Arsenic, Lead, Selenium, and 'Thallium. Aqutous samples and extracts are 
prepared following EPA SW-846 Method 3020 and GEL SOP GL-MA-E-007 for Acid 
Digestion of Aqueous Samph and Extracts for Analysis by GFAA. Sedimen~ sludge, 
and soil are prepared following EPA SW-8.46 Method 3050A and GEL SOP GL-MA-E- 
009 for Acid Digestion of Sediments, Sludges, and Soils. 

C . General Inorganic Procedures 

Acidity - EPA 600/4-79420 Method 305-1. This is a t i h e s i c  procedurt used to 
dewmine the acidity present in water and wastewater. 

AIkalinity - EPA 600i4-79-020 Method 310.1; SM 17th edition Method 2320-8. GEL 
SOP GL-GC-E-033 for Akahity - Total, Bicarbonate, Carbonate, Hydroxide, and 
Phenolphthalein describes the steps necessary to tihimetxicdly determine the total akahiq 
in groundwater, drinking water, and domestic and industrial wastewater. 

Ammonia Nitrogen, Automated - EPA 60014-79-020 Method 350.1. GEL SOP GL- 
GC-E-019 for Ammonia Dercrmhtion by TRAACS 800 Methodology describes the steps 
necessary to colorimettically dctem.int ammonia in groundwater, drinking water, and 
domestic and indusaial wastcwater. 

Biochemical Oxygen Demand (BOD) - EPA 60014-79-020 Method 405.1; SM 17th 
edition Method 5210. GEL SOP GL-GC-E-045 for Biochemicd Oxygen Demand 
d d b e s  the steps necessary to determine the biochemical oxygen demand in groundwater, 
drinking water, and domestic and industrial wastcwater. 

Carbon Dioxide - S M  17th edition Method 450eC@-D; EPA 60W4-79-020 Method 
3 10.1. GEL SOP GL-GC-E-032 for Carbon Dioxide (Total and Fret) By Calculation 
describes b c  steps necessary to cdculatt total and k t  carbon dioxide in groundwater, 
wastewater, and drinking water using pH and abbity concentrations. 

Cation Exchange Capacity - SW-846 Methods 9080 ind 9081. GEL SOP GL-GC-E- 
042 for Cation-Excbangc Capaciry of Soils (Ammonium Acemtt) describes thc steps 
ncccssary to determine tbc cation exchange capacity of a soil based on thc ammonium 
content of the mated soil. SOP GL-GC-E-043 for Cation Exchange Capacity of So& 
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(Sodium Acctatc) dcsmibes the steps ntcess~y to &te& the cation cxcbrrngt capacity of 
a soil based on the sodium content of the treated soit 

Chemical Oxygen Demand (COD) - EPA 600/4-79-020 Method 410.4. GEL SOP 
GL-GC-E-061 for Clhtmirral Oxygen Dtmand (COD) Digestion Reactor Method descxibes 
the steps ntctssary to colorimetrically &termhe tbe chemical oxygen dunaud iu 
mundwater, drinking water, and domestic and industrial wastewater. 0 

Chloride - SM 17th edition Method 450eC1-B. GEL SOP GL-GC-E-015 for Chlorides 
by Silver Nitrate W b e s  thc steps ncctssary to tiaimctrically dctnmint chloddc in 
groundwater, drinking wattr, and domcstic and industriaI wastewatcr. 

ColiIerP - EPA 8 14B-92-002. GEL SOP GL-GC-E-005 for CoiikrP describes the 
steps necas iq  for simultaneous detection, spec& identification, and c o ~ o n  of total 
colifom and Escherichia wii (E cob) in drinking warn. 

Color - EPA 60014-79-020 Method 110.3. GEL SOP GL-GC-E-036 for Color 
Determination by Spectmphotomem describes the steps necessary to 
specuophotome~cally determine color in groundwater, drinking wattr, aad domestic and 
indusnial wastewater. 

Conductivity - SM 17th edition Method 2510. GEL SOP GL-GC-E-009 for 
Conductivity describes tfie steps necessary to d t ~ c  specific conductance in 
groundwater, drinking water, and domestic and industria3 wasttwatcr. 

Corrosivity by pH - EPA SW-846 Method 9041. GEL SOP GL-GC-E-023 for 
Corrosivity by pH m b e s  the steps necessary to &termhe the comsivt characttristic of 
a sample based on pH for groundwater, drhkng water, domestic and indusaial 
wastewater, soil, sludge, and oil. 

Corrosivity toward Steel - EPA SW-846 Method 1110. GEL SOP GL-GC-E-OW for 
Corrosivity Toward Steel dcsmibes the steps necessary to detc& corrosivity in 
,.roundwattr, drinking water, and domestic and indusuial wasttwattr. 

Cyanide Amenable to Chiorination - EPA 600/4-79-020 Pvlcthods 335.1 and 335.3; 
EPA SW-846 hlethod 9012 GEL SOP GL-GC-E-040 for Cyanide Amenable to 
Chlorination by AIpkcm Flow Solution RFA dtscdbts tht steps necessary to determine 
cyanide amenablc to chIoriaation in ,mundwattr, drinking w a r ,  and domestic and 
industrial wastewater. 

Cyanide by Rapid Flow Analyzer - EPA 600i4-79-020 Method 335.3; EPA SW-846 
Methods 9010A and 9012A. GEL SOP GL-GC-E-014 for Total Cyanide by Alpkern Flow 
Solution RFA desczibes thc steps necessary for automatic colorimcaic measurement of 
cyani& in ,mundwarer. driaking warcr. domestic and industrial wastewater, so& sludge. 
and oiL 

Dissolved Oxygen - SM 17th edition Method 4500-04. GEL SOP GL-GC-E-059 for 
Dissolved Oxysen Analysis by Membrane Elstrode Method describes the sups necessary 
to determine the dissolved oxygen content in groundwater. dxinking water, and domestic 
and industrid wastewater. 
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Ertractable Organic Halogen (EOX) - Dobrmann DX-20 A/B Operations M;muaL 
GEL, SOP GL-GC-E(MO for Exuamb1c Organic Halides describes the steps necessary m 
d e e 6  cxtrmabk organic halides in dl, d i d ,  and oiL 

F e d  Colifom by Membrane Filter - SM 17th edition Method 9222-D. GEL SOP 
GL-GC-E-U3l for Fecal Coliform by Membrane Filter describes the saps necessary u, 
detaminc fecal coliforrn by membrane filter m groundwater, dinkkg water, and domestic 
and industrial wasuwater. 

F e d  Cofilorm Most RobPble Number (Maw - SM 17th edition Method 9221-C. 
GEL SOP GL-GC-Em for Fecal Coliform Mmt Pmboble Number (5 Tube Dilution) 
describes the steps ncccss~y to demminc f e d  coliform by mnltiplc tubes in groundwater, 
drinking water, domestic and industrial wastewater, soil, and sludge. 

FlammabiliQ Screen - ASTM D4982-89. GEL SOP GL-GC-E-030 for Flammability 
Potential Saaning Analysis of Waste describes the steps neccsmy to indkao the fire 
producing potential of domestic and industrial wastewater, sod, sludge, and oil. 

Flashpoint - EPA SW-846 Method 1010. GELSOP GLGC-E-027 for Pensky-Martcns 
Closed Cup Flashpoint describes the steps necessary to determine the flashpoint in 
domestic and industrial wastewater and oiL 

Fluoride - EPA-60014-79-020 Method 340.2. GEL SOP GL-GC-E-002 for Fluoride 
describes the steps necessary to d c ~ r m i n e  fluoride by ion seIectivc ekcrrodt in 
groundwater, ddnldng water, domestic and industdill wastewater, soil, sludge, and oiL 

Formaldehyde - AOAC Methods 20.062 and 20.063. GEL SOP GL-GC-E-049 for 
Formaldehyde describes the steps necessary to specaophornme~cally determine 
formaldehyde in groundwater* drinking water, domestic and industrial wastewater, soil, 
and sludge. 

Hardness - SM 17th edition Mehod 234-B. GEL SOP GL-GC-E-025 for Hardness by 
Calculation describes the steps nectssiuy to calculate hardness nsing calcium and 
magnesium conccntrarions in groundwater, drinking water, wastewater, soil, and sludge. 

Heating Vaiue (BTU) - ASTM Methods D 240-87, E 711-87, and 2382-88. GEL SOP 
GLGC-E-048 for Headng Valne Dctrmrinaron by Bomb Calorimem describes the mps 
necessary to determine the heat of combustion in soil, sludge, oil, and miscellaneous liquid 
and solid samples. 

Hexavalent Chromium - EPA SW-846 Method 7 196A GEL SOP GL-GC-E-044 for 
Colorimemc Determination of Chromitxm, Hexavalent describes the steps necessary to 
colorime~caIly determine hexavalent chromium in groundwater, drinking water, and 
domestic and industrial wastewater. 

Hydrazine - ASIM, Part 31, D1385-7811981. This is a colorimetric procedure for rhe 
d e t e ~ t i o n  of hydrazinc in water and wasrewater. 

Inhibitory Residue -'SM 17th edition, Method 9020-8, Part 3. GEL SOP GL-GC-E- 
038 for Inhibitory Residue Analysis describes the steps necessary to determine if inhibitory 
effects an present in a detergent. 
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hoqanic Anions by Ion Chromatography - SM 17th cdition Method 4110-B; EPA 
6W4-84-017 Method 300.0. GEL SOP GL-OA-E-025 for Ion Chmrnatography describes 
the steps ncctssary to dctcrmint the following compomds by ion c h ~ g r a p h y  in 
groundwater, drinking watcr, domestic and industrid wastewater, so& sludge, and oil: 
Bromide, Chloride, Fluoride, Nitntt, Nitrite, Sulfate, and Oxalatc. 

Iodine - SM 16th edition, Mcthod 415A GEL SOP GL-GC-E-003 for Iodint describes 
the steps necessary to s p c ~ p h ~ t o m c t r i d l y  detczminc iodine in groundwater, drinking 
watcr, and domestic and industrial wasttwakr. 

Laboratory Water Toxicity - SCDHEC; SM 17th edition Methods 9215A and 902033. 
GEL SOP GL-GC-E-a9 for Laboratory Water Toxicity Analysis dcsaibcs thc steps 
necessary to detmninc if toxicity cffects arc present in laboratory water. 

NitrateNitrite - EPA-60014-79-020 Mcthod 353.1. GEL SOP GL-GC-E-041 for 
NimWNtritc by TRi4,4CS 800 Methodofogy dcscxii the steps nec~ssary to 
colorimenically dtttrrnine nitmte/nit&c in groundwater, drinldng water, and domestic and 
industrial wastewater. 

Odor - EPA 60014-79420 M&od 140.1. GEL SOP GL-GC-E-050 descri'bes the steps 
necessary to dcttrminc the threshold odor of driaking water, surfacc water, saline water, 
and domestic and industrid wastewater. 

OiI and Grease - EPA 600/4-79420 Method 413.1; EPA SW-846 Method 9070. GEL 
SOP GL-GC-EM0 for Oil and Grease describes the steps necessary to gravimcWy 
determine oil and p a s e  in groundwater, drinking watcr, and domestic and industrial 
wastewater. 

Orthophosphate - EPA 60014-79-020 Method 3652. GEL SOP GL-GC-E-046 for 
Orchophosphatt describts the steps necessary to colorimerrically de- orthophosphart 
in groundwater, drinking watcr, domestic and industrial wastewater, so& and sludge. 

Paint Fiiter Test - EPA SW-846 Method 9095. GEL SOP GL-GC-E-OIO for Paint 
Fdter Test describes the steps necessary to d e m t  the presence of free liquid in soil and 
sludge. 

Percent Water by Kart Fischer Titration - ASTM Mcthod E-203. This is a 
titrimetic procedure ustd to dtttrminc the p m n a  of water in various nmiccs. ' 

Interferences with this procedure an free alkali, oxidizing and reducing agents, 
meraptans, certain basic niuogcnous substances, and other mattrials that react with iodine. 

pH - EPA 6W4-79-020 Method 150.1; EPA SW-846 Methods 9041 and 9045. GEL 
SOP GL-GC-E-008 for pH describes the srcps necessary to e l e c t r o m e ~ c ~ y  d e t t h  pH 
for groundwater. m g  water, domestic and induuid wasewater, soil, sludge. md oiL 

Phenol by Rapid Flow Analyzer - EPA 60014-79-020 Method 420.2. GEL SOP 
GL-GC-E-013 for Total Phenol by Alpkern Flow Solution RFA describes the steps 
necessary for automatic colorimcnic measurement of phenol in groundwater, drinIdng 
water, and domestic and industrial wastewater. ' 
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Release of Sulfide - Hache Mo&I HS-C Hydrogen Sulfide Test Kit GEL SOP GL- 
GC-E-016 for Rekasc of Cyanide and SUE& describes the steps necessary m determint if 
a waste classScs as d v e  due to thc rckasc of sulfide. 

Release of Cyanide - Method developed at GEL. GEL SOP GL-GC-EU16 for Release 
of Cyanide and Suliidc describes the sttps necessary to dctmmk, using a cyanide rest 
strip, if a waste c h d i c s  as d v e  due to the release of cyanide. 

Residual Chlorine - EPA 600/4-79-020 Method 3305. This is a colorimetric procedure 
used for tht d e w a t i o n  of total residual chlorine in water and wastewater. 

SalhiQ - SM 16th edition Mcthod 210-C. GEL SOP GL-GC-Ed51 for Argcntometric 
describes the steps necessary to determine salinity in water and wastewater, 

Specific Gravity - SM 16th edition Method 213-E. Spec& gravity is determined by 
comparing the weight of  avo^^ of mud, sludge, or industrial waste with the weight of 
an equal volume of distilled water. 

Standard Plate Count - SM 17th edition Method 9215. GEL SOP GL-GC-E-053 for 
Hetcrotrophic Plate Count (Stand& Rae Count) describes the steps necessary to perform 
a standard plate count on groundwater and drinking water. 

S G d e  - EPA 600/4-79-020 Method 376.2. GEL SOP GL-GC-5052 for Sulfide 
(Methylent Blue Method) desnibes the steps necessary to colorim-y determine 
sulfide in groundwater, drinldng water, and domestic and indusaid wastewattr. 

S d i t e  - SM 17th edition Method 4500-SCh2--B. GEL SOP GL-GC-5056 for S u E t e  
(SO$-) by Iodometric Mcrhod describes the steps necessary to tisimetIically determine 
suliite in groundwater, drinking wawr, domestic and industrial wastewater, and s o 2  

Surfactants (Methyiene Blue Active Substances). EPA 600/4-79-020 Method 
425.1 - GEL SOP GL-GC-E-047 for Mcthylene Blue Acuvc Substance describes tht sreps 
necessary to colorimeaically determine suhxauts in ,groundwater, drinking water, 
domestic and industrial wastewater, and soil. 

Total Carbon in Solid Samples (TC) - EPA SW-846 Method 9060. GEL SOP GL- 
GC-E-062 for Total Carbon and Total Organic Carbon Analysis using tbe D o h r m m  DC- 
190 Boat Sampler describes the steps necessary to determine total carbon in soil and 
sludge. 

Total Carbon in Water (TC) - EPA 60014-79-020 Method 415.1; EPA SW-846 
Mcthod 9060. GEL SOP GL-GC-E-006 for Total, Total Inorganic, and Total Organic 
Carbon (TOC) using the Dohrmann DC-80 TOC Analyzer describes the steps necessary to 
determine total carbon in groundwaterT drinking watcr, and domestic and industrial 
wastewater. 

Total Cotifom - SM 17th edition Method 9222-B. GEL SOP GL-GC-E-054 for Total 
Coliform By Membrane Filter describes the sttps necessary to determine the total coIifom 
in ,sroundwater, drinking watcr, and domutic and indusmal wastewater by filtering 
through a sterile membrane filter. 
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Total Coliform Most Probable Number - SM 17th edition Merhod 9221-B. GEL 
SOP GL-GC-E-063 for Total Coli fm Most Probable Number (5 Tube Dilution) dtscribts 
the saps necessary to deermine total coWonn by multiple t uba  in groundwater, drinking 
water, domestic and industrial wasttwatcr, soil, and sludge. 

Total ~ o l v e d  Solids OS) - EPA 6W4-79-020 Method 160.1. GEL SOP GL- 
GC-€401 for Total Dissolved Solids describes thc steps necessary to pvimtaically 
detcrminc total dissolved sufids in groundwater, drinldng watcr, and domestic and 
induuial wastewater. 

Total Inorganic Carbon in Water (TIC) - EPA 60W4-79420 Method 415.1; EPA 
SW-846 Method 9060. GEL SOP GL-GC-E-006 for Total Total h o ~ c ,  and Totd 
Organic Carbon (TW) using the Dohmam DC-80 TOC Analyzer demibes thc a p s  
necessary to & t t h  total inorganic carbon in groundwater, drinking water, and domestic 
and i n d u s a  wastewater. 

Total Qeldnhl Nitrogen - EPA-600/4-79-020 Method 351.2. GEL SOP GL-GC-E- 
055 for Totd Kjeldahl Nittogen, Total Organic and Totd Niaogcn by TILMCS 
500 Methodology dcscxibcs the steps neccssziry to colorirneaically determine total kjeldahl 
nitrogen in groundwater, drinking water, and domestic and industrial wastewater. 

Total Nitmgen - EPA 6014-79-020. GEL SOP GL-GC-E-055 for Total Kjeldahl 
Nitrosen, Total Organif Nimgen, and Total Mogen by TRAACS 800 Methodolog 
describes the steps necessary to calculate total nitrogen in emundwater, drinking water, and 
domestic and indusaial wastewater. 

Total Organic Carbon in Solid Samples (TOC) - EPA SW-846 Method 9060. 
GEL SOP GL-GC-E-062 for Total Carbon and Total Organic Carbon Analysis using the 
Dohrrnann DC-190 Boat Sampler describes thc steps necessary to dettrmine total organic 
carbon in soil and sludge. 

Total Organic Carbon in Water (TOC) - EPA 600/4-79-020 Method 415.1; EPA 
SW-846 Method 9060. GEL SOP GL-GC-E-006 for Total, Total Inoganic, and Total 
Organic Carbon (TK) Using the Dohnnann DC-80 TOC Analyzer dsaibes the steps 
nectssary to determine total organic carbon in groundwater, drinking water, and domestic 
and industrial wastewater. 

Total Organic Balogen (TOX) - EPA SW-846 Method 9020. GEL SOP GL-GC-E- 
007 for Towl O r p i c  Halogens using the COSA TOX-10 Analyzer M b e s  the sups . . 
necessary to &ermine total organic halogen in groundwater and drinking water. 

Total Organic Nitrogen - EPA 60014-79-020. GEL SOP GL-GC-E-055 for Total 
Kjeldahl Nitrogen, Total Organic Nitrogen, and Total Nitrogen by TRAACS 800 
~lethodology desnik the steps necessary to calculate total organic nitrogen in 
groundwater, drinking watcr, and domestic and industrial wastewater. 

Total PetroIewn Hydrocarbons, Gravimetric - SM 17th edition Methods 5520E 
and SS2OF; EPA SW-846 Methods 9070A and 9071. GEL SOP GL-GC-E-017 for 
Gravime~c Total Petroleum Hydrocarbons Liquids describes the steps necessary to 
,pvimehcally determine total petroleum hydrocvbons in groundwater, drinking water, 
and domestic and industrial wastewater. GEL SOP GL-GC-E-018 for Oil and Grease 
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Gravimtt& For Solids describes the steps nectssaty to g m i m e W y  detenninc mtal 
pe~kum hyclmcabons in soil and sludge. 

Total Petroleum Hydrocarbons, Spectrophotometric - EPA 600/4-79-020 Method 
418.1. GEL SOP GL-GC-E-022 for DctcnninatiOon of Total Ptttokum Hydrocarbons 
Lriqnid by h b s e d  Sptctrophotometry ckaibcs thc sttps ntctssary to 
spamphomrnctrically dctcmhe total petroIcum hyckocahons in groundwater, ddnLing 
water, and domestic a d  industrial wastewater. GEL SOP GL-GC-E-021 for 
Dekrminadon of Total Petroleum Hydrocarbons Solid by M m d  Specmphotometq 
dcscsiba the steps necessary to specaophotomeddy & t c m h  total ptmleum 
hydrocarbons in soil and sludge. 

Total Phosphorus - EFA 600/4-79-020 Method 365.1. GEL SOP GL-GC-E-026 for 
Total Phosphorus describes tht steps m x s s a y  to colorimctrically dtttrmine total 
phosphorus in groundwattr, drinking water, and domestic and ind- wastewater. 

Total Soiids (TS) - EPA 6W4-79-020 Method 1603. GEL SOP GL-GC-E-011 for 
Total Solids describes tht steps neccs~ary to gravime&ally determine total solids in 
groundwater, drinking water, domestic and industrial wastewater, soil, and sludge. 

Total Suspended Solids (TSS) - EPA-60014-79-020 Method 160.2. GEL SOP GL- 
GC-E-012 for Totd Suspended SOW describes the steps necessary to gravimetridy 
determint totai suspended solids in groundwater, drinking water, and domcstic and 
industrial wastewater. 

Turbidity - EPA 60014-79-020 Method 180.1. GEL SOP GL-GC-E-037 for Turbidity 
describes the sups necessary to determine turbidity in groundwater, drinking water, and 
domestic and ind- wastcwatcr. 

Volatile Solids (Ash) - Sb1 17th edition Methods 2540-E and 2540-G. GEL SOP GL- 
GC-E-057 for Volatile Solids and 9% Ash-550 - Procedure for Water Sampits describes the 
sttps nectssary to gravimcmcally d e t t m k  tht volatilc solids in groundwater, drinking 
water, and domestic and industrial wastewater. GEL SOP GL-GC-Ed58 for Volatile 
Solids and % Ash-550 - Rocedun for Solid and Semisolid Samples &scribes the steps 
necessary to pvimettisally determine the volatile solids in soil and sludge. 

VoiatiIe Suspended Solids (VSS) - EPA 600/4-79-020 Methods 160.2 and 160.4; 
SIvl17th edition 25404. GEL SOP GL-GC-E-035 for Volatile Suspended Solids 
dcscxibcs the stcps ntccssary to gravimttricdly determine volatile suspended solids in 
groundwater, drinking water, and domestic and i n d u s ~ a l  wastewater. 

D . Radiochemistry Procedures 

Carbon-14 - Method &velopcd by Dr. Burnett in conjunction with FSU. EPI SOP A- 
003 for Carbon-14 in Water describes the steps necessary to conduct rhe analysis for 
Carbon-14 in water using a liquid scintillation counter. SOP A-003B for Tht 
Determination of Carbon-I4 in Soil describes the stcps necessary to conduct the analysis 
for Carbon-14 in soil' using a liquid scintillation counting system. 
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Gamma Isotopes - EPA Method 901.1. EPI SOPs A413 for Gamma Isotopes in W a r  
and A413B for Determination of G m a  Isotopes in Soil describe the steps ntctssaty to 
d e m n h e  gamma isotopes in water and soil nqecfivcly using a gamma spccaomctcr. 

Gross Alpha and Beta - EPA Method 900.0. EPI SOPs A-001 for D e t c h t i o n  of 
Gross Alp& and Gross Non-Volatile Beta in Water and AM)lB for Detcmhuion of 
Gross Alpha and Gross Non-Volatile Beta in Soil describc the stcps ntctssary to dettnnine 
gross alpha and non-volatile beta in water and soil respectively using a gas-flow 
proportional counter, 

Iodinel29 - Method developed by Dr. B m t t  in conjmction with FW. EPI SOP A- 
006 for The Detcmhfion of Iodine-129 in Water dcdbts  the steps necessary to 
dettnninc 1-1 29 in water using an x-ray spectrometer. EPI SOP A-006B for The 
Determhrion of 1-129 in S d  describes the steps ncctssary to dcknnine 1-129 in soil 
using a micro-Vax 3 100 with x-ray or extcn&d range dttectors. 

Iodine1 31 - EPA Method 902. EPI SOP A41 7 for The Determination of Iodine-13 1 in 
Watcr describes the steps necessary to conduct the analysis for El31 in water using a gas- 
flow proportional countcr. 

Isotopic Neptunium, Plutonium, and Thorium - Method developed by Dr. Burnen 
in conjunction with FSU. EPI SOP A-012 for Determination of Thorium, Plutonium, and 
Neptunium in Water describes tbc steps nccusary to conduct the analysis for isotopic 
plutonium, thorium, and neptunium in water using a gas-flow propohonal counter, a 
Liquid scintillation counter, and an alpha spcmmeter. SOP A-012B for Isotopic 
Neptunium and Plutonium in Soil and Vegetation describes the steps necessary to conduct 
the analysis for alpha emitting plutonium and neptunium isotopes in soil and vegetation 
using the micro-Vax 3 100 and gas-flow proporeional counter. If analyzing for Pu-241, the 
liquid scintillation comtcr is used. EPI SOP A-012C for The Dctcnnination of Isotopic 
Thorium in Soil describes the steps nectssvy to conduct the analysis for isotopic thorium 
in soil using the micro-Vax 3100 and alpha specaomem. EPI SOP A-012D for kotopic 
Determination of Thorium, Plutonium, and Neptunium in Air Fdtcrs describes the steps 
necessary to conduct the analysis of isotopic plutonium, thorium, and neptunium in air 
fltcrs using a gas-flow proportional counm and alpha spectrometers. 

Isotopic Uranium - EPA; E m ;  LAHEC, 10300-M, Vol. 1. EPI SOP A-Ol1C for 
Determination of Lsotopic Uranium in Air Fdtcrs describes the stcps necessary to determine 
uranium in air Hkrs using the m i e V a x  3100 and dpha spectrometers. 

Isotopic Uranium, Americium, and Clrrium - Method developed by Dr. Burnea in 
conjunction with FSU. EPI SOP A-01 1 for Isotopic Determination of Uranium, 
Americium, and Curium in Warcr describes the steps necessary to determine uranium, 
americium. and curium in water using an alpha spccttomctcr. Em SOP A-OllB for The 
Determination of Uranium. Americium, and Curium in Soil and Vegetation describes the 
steps necessary to determint uranium, americium, and curium in soil and vegetation using 
the micro-Vax 3 100 and alpha spectrometers. 

Lead-210 - Method developed by Dr. Bumett in conjunction with FSU. EPI SOP A-018 
for The Determination of Lead-210 in Water describes the steps necessary to conduct the 
analysis for Lead-210 in water Using the gmss alpha beta proportional counting system. 
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Nickel-59 and NickeI-63 - EML ' P e t c ~ o n  of Ni-59 and Ni-63 m Water and 
Soil". Em SOP A-022 for The Dttrmhion of Ni-59 and Ni-63 in Soil and Water 
describes the steps n#xssary to conduct the analysis of nickel-59 a d o r  nickc1-63 in so3 
and water using a low encrgy gtIIPanhun dctccm and a liquid schilhion counter. 

Phospho~s-32 - EML EPI SOP A419 for The Dcterminaron of Phosphorus-32 in 
Soil and Water dcscxidcs the steps w c e m q  to conduct the analysis for Phosphorus-32 in 
soil and water using the Quid scination counter. 

Polonium - Method devdoped by Dr. Burnett in conjunction with FSU. EPI SOP A416 
for The Determination of Polonium m Water dcsaibes h e  aps mxssary to conduct the 
analysis for isotopic alpha emitting polonium in water using the micro-Vax 3 100 and alpha 
spectrometers. EPI SOP A-016B for The Dctennination of Polonium in So2 dcscribcs the 
steps ntctssary to conduct the analysis for isotopic alpha mritting polonium in soil using 
the Mi-Vax 3 100 and alpha specnomctcrs. 

Promethium-147 - Mcrbod developed by Dr. Bnmett in conjunction with FSU. EPI 
SOP A-020 for The De-tion of Promethium-147 in Soil and Water describes the 
steps necessary to conduct the analysis for promethim-147 in soil and water using the 
liquid scintiUation counter. 

Radionuclides - 1993 Annual Book of ASTM Stiindards. =I SOP A421 for Soil 
SampIe Preparation for thc Determination of Radionuclides describes thc steps necemq to 
prepare soil samples for radionuclide detemimion using a BalI Mill and an analytical 
balance. 

Radinm-223 and Radium-224 - DOE RESL A-3-1. EPI SOP A-024 for tht 
Det~mhtion of Radium-223 and Radium-224 Isotopes in W a r  describes the steps 
necessary to conduct tht analysis for Radium-223 and 224 in water using the alpha 
spectrometer and gamma spectrometer. 

Radium-226 - EPA Method 903.1. EPT SOP A-008 for Radium-226 in Water describes 
the steps necessary to determint radium-226 in water using a lucas ctlf counttr. 

Radium-228 - EPA Method 904; Method developed by Dr. Bumctt in conjunction with 
FSU. EPI SOP A409 for The Determination of Radium-228 in Water describes the steps 
necessary to dctcrmine radium-228 in wattr using the Gross Alpha Beta Proportional 
Counting System, the gamma specrmmetcr, and associared electronics and dam reduction 
packages. 

Radon-222 - EPI SOPS A-OO? for Determination of Radon-222 in Water and A-007B for 
Radon-222 in Soil d&be the steps necessary to dctcrmint radon-222 in water and soil 
respectively using a liquid scintillation counter. 

Strontium 89/90 - EPA Method 905. EPI SOP A404 for The Determination of 
Strontium 89/90 in Water and Soil describes the steps necessary to dctenninc isotopic Sr- 
89 and Sr-90 in water and soil using a gas-flow proportional comer. 

Technetium-99 - Method supplied by thc DOE. EPI SOP'S A-005 for Determination of 
Technetium-99 in Water and A-005B for Determination of Technetium-99 in Soil describe 
the steps necessary to determine technetium-99 in water and soil respectively using a liquid 
scindation counter. 
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Total Alpha Radium - EPA Method 903. EPI SOP'S A-010 for Total Alpha Radium 
Isotopes in Water and A-OlOB for Total Alph Radium Isotopes in Soil describe tbe sups 
mmsary to detcxminc totd alpha radium in water and soil nspctively using a gas-flow 
proportional counttr. 

Total Uranium - EPI SOP A-023 for Total Uranium in Water and Soils by h e r  
Phosphonsctnce d&bcs thc steps necessary to conduct the d y s i s  for total h u m  in 
water and soil using the Chemchck Kinetic Laser Phosphorimetcr S ystcm. 

Tritium - EPA Method 906.0. EPI SOPS A-002 for Detcmhtion of Tritium in Water, 
A-002B for Dctemidon of Tritium in Soil; A-002C Detamhmion of Tritium in 
Vegetation; A-002D for Dtrermination of Tritium in Air Fdttrs; and for 
Determination of Tritium in Water by Distillarion d d k  the steps ncctssary to detumine 
htium in water, soil, vegetation, air .filters, and w a r  by distillation rtspcctively using a 
liquid scintillation counter. 

E. Air Analysis Procedures 

BasefNeutd and Acid Extractable Compounds - 40 CFR Part Vm Method 625; 
PA SW-846 Method 8270. GEL SOP GL-OA-E-009 for Semivolatile Analysis by Gas 
ChrornamgrapWass Specnumeter describes the steps necessary to determine stmivolatilc 
organic compounds by gas chromamgmphy/mass specmmetry in ambient air using a mass 
selective detector. Samples arc prepared according to SOP GL-OA-E-024 for Cleanup and 
Extraction of Polyurethane Foam Cartridge PUF) For Semivolatile Analysis. 

Lnorganic Anions by Ion Chromatography - SM 17th edition Method 4110-B; EPA 
600/4-84-017 Method 300.0. GEL SOP GL-OA-E-025 for Ion Chromatography descxibcs 
the sups necessary to demmbe the following compounds by ion cbromatopphy in air 
and stack samples: Bromide, Chloride, Fluoride, Nitrate, Nitritc, Sulfate, and Oxalak. 

Volatile Compounds - EPA TO-14 Compendium. GEL SOP GL-OA-E-02s for the 
Determination of Volatile Organic Compounds (VOC's) in Ambient Air using Summa 
P assivated Canister Sampling and Gas ChromatographMass Specaomettr analysis 
describes the stcps ncccssvy in the detemiuation of VOC's in ambient air, indoor air, 
landfill gases, and other gaseous samples. 
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Ym. DATA REDUCTION, REVIEW, VALIDATION, AND REPORTING 

Analytical datais gmuakd from the various instmmnts and analytical procedures 
atGEL ~ h c d a e a i e L m i i u r a w f o r m m d ~ d ~ a f o r m t h p t c a n  kusedby 
the c k n t  The interpretation of nw data and the calculations assocdcd with hamfonning 
raw data into usable data is data reduction. 

Using mcamrcmmt imrummtation with integnnd data system is one of the best 
ways to avoid marhemadal m r s  mat can pcna m g  the manual m;mipulation of 
n u m b  in the c a l a n s  dnrulrs. The antomatic data systems and tbe LIMS used by 
GEL arc described in Scftion V. figart 4 shows Q flow of the sample thmngh the 
laboratory, including the data review pmass  afm the data reduction 

A .  Data Reduction 

I n s m e n t  softanre calculates ppnmerv concentration for most of th analyses 
performed at GEL. For analyses when: instrument software is not available, the following 
cdculations are used: 

c M~thQi'k cakdatcd by comparing sample absorbaclct or 
transmik%%&remcntr with a calibration m e  of standard p w k  absorbance or 
transmittame versus conctnmtioc 

(mgL from standard nwe) x Dr = Conccndon in m@ 

Whcn: 

Df = Dilution F m r  - 

Ttration Me-: The calculation is: 

When: 

C = Conctnmtion in mg/L 

A = ml of titrant used for sample 

B = ml of tittant used for blank 

N = N o d t y  of timt 

S = Volume of sample in ml 

CONFIDENIlAL - COPYING AND UNAUTHORIZED USE PROHIBITED 



General Eaglneering Laboratories, Inc. 
Quality Assurance Pfnn 

GEL QAP No.: GL-QS-B-001 - Rev. 9 
Elfecrire Date: April 8, 1994 

Sedan Vm - Page 2 of 3 

The calcularion is: 

C1 = Concentration in rnglkg or mg/L 

Fw = F d  weight in grams 

Iw = Initial weight in gams 

Ss = Sample size in gum or liters 

Where: 

CF = Final concentration in m@g or mgL 

C, = Concentration of sample in mg/kg or mglL 

CB = Concentration of blank in mglkg or mg/L 

The concenaafion generated by the ins-cnt is entered imo LIMS along with the 
p r e p d o n  and dilution factors. The LIMS calculates the reported value for each 
parameter. The concentration manually calculated is usually entered into LJMS as the 
reported value. The individual analytical SOPs contain specitic details on the information 
required for the LJhfS for each analysis. The SOPs and immment manuals provide 
derided descriptions of the calculations performed manually and electronically. 

B. Data Review 

The dam review process is broken down into spec5c levels. Three Ievels of review 
are performed by the laboratory. An additional level of review is conducted by the 
AnaIytical Report Specialist The review process is explained in GEL SOP GL-LB-E-005 
for Data ReviewNalidation. 

When analysis is complete, the analyst conducting the procedurt reviews 100 
percent of the raw data and QC data for each test. Once the data has been entered into the 
LIMS system, a data package is prepared. The package includes standardizations, 
calculations, raw data, quality control criteria as established by methodologies, and a 
computer generated "Batch Report". If any aiteria were not mef the data is considered out 
of control and actions to comct the nonconforming data arc taken before the data can bt 
sent to the next level of review. 

The second level of data review is a technical review performed by a peer. This is a 
review of the completed data packa~e including  view of the standardizations, 
calculations. raw data. quality control criteria as esrablished by methodologies, and a check 
for transcription errors. If any criteria were not met, the data is considered out of conml 
and actions to comct the nonconforming data arc taken before the data is sent to the final 
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level of review. Any nonconforming items which have been accepted arc nokd so that 
sp&c flags arc reported with the data when tbc Ctrrificane of Analysis is phttd.  

The third level of data re* is c m b d  by the Group Leader or W o n  &ad, 
This is a technical miew of thc completed reviewed data package. If any criteria wen not 
mef the data is considcf~d out of control and actions to comct the nonconforming data arc 
hkcn More thc &fa is sent to the h a l  hl of review. Any nonconforming itexns which 
have been accepted arc noted so that specific flags arc reported with the data when the 
Ccnikate of Analysis is printed. 

When a l l  rcquixed parameters for a s p S c  sample have been completed by the 
laboratory, a sample rcport is gcntnttd and reviewed by an Analyticai Report Specialist. 
This rep.ort is reviewed for completcncs, special comrncats, and flags as explained in GEL 
SOP GL-QS-E-009 for Sample Report Reparation and Review. 

C . Data Validation 

Data validation is a process by which data generated by the laboratory is reviewed 
for completcncss, comcmess, and acceptability as it rclatts to spec& project and method 
rcq&mcnts. The validation process add- the q u k d  t~chnicd and QC analyses, the 
fizquency of these analyses, and acceptability of the analyses bascd on criteria in rhe project 
plan. The documentation review of prtparation logs, standard logs, calibration logs, 
instrument logs, data interpretation, checklists, custody documents, data reports, and 
certificates of analysis an conducted on a sample and project specific basis. A data 
validation report is written afkr compkrion of this review and presented to Senior 
Management 

D .  Reporting Format 

D m  entered into the LIMS system is wed to generate a clicnt's Certificate of 
Analysis (COA). The vcrsadity of LlhIS allows for specialized reporring foxmats based 
upon a cknt's needs. AU COA's contain thc client's sample identification, date sample 
was coUected, date sample was received by the laboratory, and samplc due date. 

Routine COA's also contain the parameter, method idenacation, analyst's initials, 
and analysis date. Results an reported as a single vdut in concentrationi at or above a 
samples practical quantitation limit Those panmeters found to be below or undetecttd an 
reported as less than (c) the sample's practical quamitation hit. An example of a Routine 
Certificate of Analysis is shown in Appendix 7. 

A Level 2 COA contains all the information found in a routine COA In addition, 
the a n a l p  conctnmrion in the sample and the analytc's Pnctical Quantitation Limit (PQL) 
act reported. An example of a Level 2 COA is shown in Appcndix 8, 

A Level 3 COA contains all tht information found in a Level 2 COA In addition, 
this rcpon includes results for the method blank ma& spike recovery, matrix spike 
duplicate, and sample duplicate dam - An example of a Level 3 COA js shown in Appendix 
9. 
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Ekmnic Deliverabk D m  (EDD) art ,-d according to a client's con- 
needs. These data reports an rcvicwed in tht same manner as hardcopy COA's. The 
process of review for these formats is given in GEL SOP GL-CS-E-002 for Internal 
Review of Contractually Rtquirtd Quality Criteria for Client Package Delivery. 

The v e d t y  of the LIMS allows for sptdalizcd non-routine =porting formats to 
be generated at a client's q u e s t  
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FIGURE 4 
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IX. LABORATORY QUALITY CONTROL CHECKS 

A .  Overview 

Tht go& of GEL Quality Control (QC) system arc m: 

I. Define the quality of dm produad by monirodng the prcdsion and accurac~ 
of the analyhcaI mula. 

2. Improve the overall quality of data 
3. Monitor technical compliance with amiractud QC rcquimner.us. 
4. Evaluate laboratory performance. 
5.  Upgrade h e  overall quality of laboratory performance. 

In order to meet these goals, GEL impkmcnts the quality control nquircments 
described in the reference methods that it uses. Specific QC requirements are described in 
the appropriate SOP under consideration. 

It is GELS' policy to ensure that a l l  applicable QC requirements are met for each 
analysis reported to clients. 

When analyses are found to be out of control, the actions dcscri'bcd in the 
appropriate analytical SOP arc followed. 

ncal Process Control D a t a b ~  

A Process Con& System is a feedback system that uses process data information 
to assess status. diagnose/decide potential risks, and takt approprim actions. GEL has a 
system that takes data as it is generattd by the analyst and stons it in thc U S .  The data is 
used to generate proccss control h i t s  for the spcac  test. or procase. The Gmup 
Leader is responsible for periodically reviewing this data to ckck for inconsistencies and to 
generate thc quarterly conmI limits. The documented limits are stored in Quality Records. 
A copy of the control limits arc returned to the Group Leader for use in hismer area 

Metals And v ses 0 u &y Control Chc& 

The EPA SW-846 Methodologies for the Analysis of Solid and Ebzardous Waste is 
tht standard rtftrcnct d y t i d  proctduns for GEL. These documents outlint the criteria 
for the QC actions nqPLcd for metals analyses in environmenml samples The following 
quality control checks an analyzed by our laboratory for mttals: 

1. Initial Calibration VeriKcation 
2- Continuing Calibration VeIZcarion 
3. Inirial Calibration Blank 
4. Continuing Calibration Blank 
5. Method Blank 
6. Interference Check Sample, when: applicable 
7. Matrix SpikelMatrix S pikc Duplicate 
8. Analytical Spikc/Serial Dilution, where appropriate 
9. Sample Duplicate 

10. Laboratory Control Sample 
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1 1. Method of Standard Addition, whae applicable 
12. CRDLChtckStandard 

Standard Methods for Analysis of Wam and Wastewater and EPA SW-846 outline 
the crib for the quality conm1 rcqrhd for genml inorpic analyses in cnvMmental 
samples. Thc following quaiiy c o m l  checks an analyzed by our laboratory for g e d  
inorganic chemistry parametas: 

1. Initial CaliMon Va5cation 
2. Continuing Calibration Vedhf ion  
3. fnitial Calibration Blank, where appropriate 
4. Continuing Calibration Blank whne appropdaa 
5. Method Blank 
6. Matrix SpilrelMaaix Spike Duplicate 
7. Sampk Duplicate 
8. Laboratory Control Sample 

The criteria for the quality conml required for analysis of environmental samples 
for organic parameters are outlined in EPA SW-846 and the EPA 600 Series. The 
following quaiity connu1 chccb are analyzed by the laboratory for organic chemimy 
parameters: 

I. Surrogate spike 
2. Blank spike 
3. Matrix spWMatrix spike duplicatc 
4. Method blank 
5. Sampleduplicatt 
6 .  -GC/MS tuning and mass cdiiradon 
7. Initialcalibdm 
8. Continuing calibmion verification 

The EPA 900 Series Protocols for Measurement of Radioactivity m Ddnhhg Water 
and EML Procedures Manual, No. HASL-300 outline the criteria for the quaZity control 
requkd for r ad iockdny  analyses in envimnmentd samples. The following quality 
control checks yt analyzed by our laboratory for radiochemistry panmetm: 

1. Initial calibration 
2. Methodblank 
3. imnix s p k  
4. Sample duplicate 
5. Laboratory conml sample 
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B . QuaIity Control for Metals Analysis 

Inductively Coupled Plasma (ICP) 
. . -The objective in &hhhg c o m p h c c  requinmc~lts for 

satisfmry iastnrmcnt calibration is to ensurt that the instrument is capable of producing 
acceptable data Thc analytical methods specify that instruments must be calibrated each 
time the i n s m e n t  is used on a daily basis. The number of caliiration staudards is 
sptcifitd in tach analytical SOP. Calibration standards must be prepared using the same 
type of acid or combination of acids as the digestion procedure and at the expected 
concentration of thc samples. In &on, GEL analyzes a standard at or Wow the 
reported level of detection. 

Cdhabn Vaifk&n - Initial calibration verification is performed 
ixnmcdiatcly following i n s m e n t  calibration by analyzing an independent solution to venfy 
and document the accuracy of the initial calibration for each analyte. Whm ICV remits 
exceed the specified control limits, the analysis must be tcrrninatcd, the problem c o m d ,  
the instrument rccalibmd, and h e  calibration r t vded .  

. . . . . . . -1 and Comtnne Cahbrano 52 B1& (CCB1- An initial 
calibration blank (ICB) is analyzed each time the instrument is calibrated. A continuing 
calibration blank (CCB) is analyzed at tfit end of the run and at a hqutncy of 10% during 
the run.. Thc ICB and CCB serve as a monitor of insmment drift and possible 
contamination. If the ICB or CCB result is greater than tht reporting limit, the analysis is 
te-d, the problem idcneed and comctcd, and tht instrument rccalibrattd. 

. . on- 0 Calib*n Vcrific;ltion C C m  - To assure cdiiration accuracy and 
monitor instrument performance during each d y s i s ,  a continuing calibration vcdication 
(CCV) standard is analyzed at a hqucncy of 10% or every 2 hours, whichever is more 
hquent.  The d y t c  concentration must be at or near the mid-range level of the 
calibration. When the CCV results exceed the spe&ed conboi limits, the analysis is 
terminated, thc probim corrtcttd, the imrument ncalibrated, and the calibration 
revefied, 

bterfmnct Check S u  - The inttrfcnnct check sample (ICS) is analyzed to 
verlfy the ICP's intrrclernent and background correction factors. An ICS must be analyzed 
at tht be-g and end of each analytical m or at a minimum of twice per &hour 

- 
working shift, whichever is morc frequent If the rcsults of the ICS do not meet the 
specified consof limits, the analysis is t c ~ t t d ,  the problem corrected, the instrument 
rccalibrated, the calibration rcvtfied, and the samples reanalyzed. 

h a & &  - To verify linearity near the required detection limit, the 
laboratory must analyze a standard at the concentration level of practical quantitation Simit 
(PQL) or repordng limit This standard must be run at thc beginning and end of each 
analytical run or at a minimum of twice per 8-hour working shift, whichever is morc 
frequent The upper limit of the linear range must be verified on an annual basis. Thc 
analytically determined conccntmion of the standard used to define this upper limit must 
fall within +F% of the true value. This concentration defines the limit beyond which results 
carmot be reporttd without dilution of the sample into h e  working range. 
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Graphite Furnace Atomic Absorption (GFAA) 
. . - The objective in establishing compliance rquinmtnts for 

Mactory instrument cdibndon is to c a m n  that the kimrmmt is capable of producing 
acceptable dam The analytical methods specify that ixummcnts must be calibrated e x h  
time the instrument is used on a daily basis. The number of calibration standads is 
spedfLd in each analytical SOP. Caliimticm standads must be prepared udng the same 
type of acid or combination of acids as the digestion pracdttrc and at the expected 
conecnrration of h e  samples. In addition, GEL analyzes a standard at or below the 
reported level of detection. 

C-n V m  - Initial cdibrarion n ~ c a t i o n  (ICV) is pcrfomed 
immediately following insmtment calibration by analyzing an independent solution to verify 
and document the accuracy of the initial calibmion for each d y t t .  When ICV d t s  
exceed the specified control limits, thc analysis must be terminated, the problem comcted, 
the instmuent rccalibrated, and the calibration rcmi5ed. 

> . . . . 
(CCB - An initial 

calibration blank (ICB) is analyzed e a c h l d .  A continuing 
calibradon bknk (CCB) is analyzed at the end of the run and at a kqucncy of 10% during 
the run The ICB and CCB sem as a monitor of instmmcnt drift and povible 
contamination. If the ICB or CCB result is wa te r  than the npoldng limit, the analysis is 
terminated, the problem idcnti6ed and comcttd, and the instrument tecaliiratd. 

W U ~ P  Cdibrarion Verification - To ass- ca l iMon  
monimr instrument perfonnanct dming ~h analysis, a continuing calibration verification 
(CCV) standard is analyzed at a hqutncy of 10% or every 2 horn, whichever is more. 
kquenr The aualytc coucenadon must be at or near the mid-range level of the 
calibmtion. When the CCV results exceed the specified control limits, thc analysis is 
temimted, the problem corrected, the insmment ncalibrated, and the calibration 
revedied. 

Method Performance OC for Analvsis of Metals 

Method Blank MB)  - The analysis of a method blank provides the laboratory and 
the ngdarory agencies a means of wes ing  the existence and magnitude of contamination 
introduced via the analytical scheme. At leas1 one method blank of similar matrix as the 
samples must be prepared and analyzed with each analytical batch of samples. If the 
c o n c m ~ o n  of the method blank is above the reporting Limit, hen any samples with less 
than 10 times the concentration level identified in the blank must be redigested and 
redyztd.  'Xhe reported sample results art not comcttd for the blank nsulrs. 

Serial Dilution - Serial dilution analysis is prfomed to ascertain whether 
sigficant physical or chemical interferences exist due to thc sample matrix- One sample 
from each group of samples of a similar matrix type mus undergo at least one serial 
dilution analysis. If the analyet concentration is minimally a factor of 10 above the IDL 
after dilution, the analysis must agree within 10% of the original determination. For ICP 
analyses, if the result is not within 108, a chemical or physical interference effect should 
be suspected and the dam flagged For GFAA analyses, if the serial dilution or anal+cal 
spike fail, a MSA is analyzed. 
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b b o m  C o w I e  ILCS) - Tht laboratory control sample (LCS) is 
designed to stm as a monitor of the efficiency of the analytical P~CCSS.  The LCS must be 
analalyatd on a digestion batch basis. Results of the LCS d y s e ~  must fall within 
established control limits. Remits which fall outside the specified control limits are 
indicative of an analyticid problem related to the digestion/sample preparation procedures 
andlor instrument o ~ o n .  

e m- A marrix spike provides information about the &cct of thc 
sample matrix on the digstion and measurement p m a s .  The sp~kc is added prior to 
digestion. M a h  spikes arc analyzed for each matrix for each analytical batch of 20 
samples. M y t c  spiking levels arc sptcificd in GEL'S digestion SOPS. If the mimix 
spike recovery falls outside the s p d i c d  control limits, the data asoc&cd with that spiked 
synple.must be hgged. 

W p I e  Dubl&atc (SD) and Matrix S o h  Du~licate MSDl - Sample dupkarcs and 
matrix spike duplicates are a n d y ~ d  for each matrix within an analytical batch of samples. 
The results of the duplicate analysts serve as an indicator of the precision of the method 
and tt!c sample mdu. 

C. Quaiity Control for Analysis of General Inorganic Parameters 

Method Performance OC for Analvsis of General Inorpanic Parameters 

Method Blank lMRl- The analysis of a method blank provides the labomtory and 
the rcgulsltory agencies a means of asscssiDg the e x i s ~ n a  and magnitude of contamination 
introduced via tbc analytical scheme. At kast one method blank of .cimilar matrix as the 
samples must be prepared and analyzed with each analytical batch of samples. If the 
concentration of the method blank is above the reporting limit, tht analysis is terminated, 
the problem identified and comcted, and the samples naualyzcd 

M a h  Spike le Du~licate fSD) and Duplicate NSD) - Evcry batch of 10 
samples for each general inorganic parameter must include one sample prepared and 
analyzed in duplicate. If thc results of the two samples do not falI within thc specified 
control limits. the batch is considered suspect and if an exact problem cannot be 
determined, the entire batch is reanalyzed. 

Matrix S~ike @IS\ - Every batch of 10 samples for each general inorganic 
parameter must include one samplc spiked with a known concentration ofthe ana lp  that is . 
being analyzed If the results of the spike does not fall within the specified control limirs, 
the sampIes an either flagged for matrix interference or the entirc batch is reanalyzed 

dibntion Vcrifi& - Initial calibration ve%cation OCV) is performed 
immediately following calibration by analyrinp an independent solution to verify and 
document the accuracy of the initial calibration for each analytt. When ICV results exceed 
the specified conml limits, the analysis must be tcxmhttd, the problem comctcd, the 
instrument rccalibnttd, and the CaIibxation rtverified. 

Cahbm~on Blank W B )  and-tinuinn Calibration sr& (cal-  initid 
calibration blank (ICB) is analyzed each time the instrument is calibrated. A condnuhg 
calibration blank (CCB) is analyzed at the end of the run and at a hqucncy of 101 during 
the rub The ICB and CCB serve as a monitor of instrument drift and possible 
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con mmination. If thc ICB or CCB rea* is gxe- than h e  reporting limit, the analysis k 
terminated, the problem idcntifkd and corn- and the i m m m ~ t  rwdibrattd. 

. . V-n ( C W  - TO a s m  calibration afctnacy and 
monitor innrument perfomuna dudng a h  analysis, a continuing calibration vedication 
(CCV) standard is analyrcd afkr evcry 10 samples and at ate end of the analysis. The 
analyte conantmion must bc at or near thc mid-mgc level of the C a z i ~ o n  When the 
CCV d t s  exceed rhe specified control limits, the analysis is tcmhd, the problem 
comcttd, the instrument ncalibnttd, and the czltimtion reverified 

D . Quality Control for Analysis of Semi-Volatile 0 r g d c s  

- Rior to analysis of any standards, blanks, or samples by GC/MS, the ion 
criteria for deca€luorotriphcnylph~~phine (DFI'PP), established in h e  EPA Method 625 or 
SW-846 Method 8270, must be mer The DFTPP tune must be succcJsfuny demoasmtcd 
every 12 hours of analysis time. 

- f i ~ - @ n t  calibrations ot designated conccn&OIIS arc 
pdor ra any analysis of blanks or samples to & h e  thc dynamic range of each analytical 
instnunent 

SWem Performance Check C ~ o u n &  (SpCQ - standard is d y z c d  after 
initial olibntion of the GC/MS and m w  meet specific requitemmu in tk 
methods. 

Qlibradon Check C o m p ~ ~ n d s  (CCO - This standard is analyzed after initial 
calibration of the G U M S  and mwt meet specific requiremen= in the analytical methods. 

Continuing Calihrpp'on Verification ( C m  - E v q  12 horns of maly&, a 
condnning calibration vex5cation (CCV) (at a designated cmcenmdon according m EPA 
Method 625 or SW-846 Method 8270) must be analyzed foIlowing a s u c c e v l l  DfIPP 
tune. 

Method B W  ITvIB~ - Method blanks arc analyzed for every 20 samples or wbm 
applicable, in smaller batches of samples. If phthalates arc being analyzed, they must not 
appear in the method blank at g ~ m  than five times the required dekction W t  AU other 
semi-volatile rarget compounds m a n  not be present in the blank at greater than the reporting 
limit 

0 - Surrogate spike compounds an added m each sample prior to 
sample preparation at a designared concenaarion to determine if there is a problem cauwd 
by sample preparation, analysis, or ma- 

S& MSIM * - Matrix spike compounds arc 
added to a given sample for e a c ~ c o m m t n d e d  QC limin for relative percent 
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differcnct (RPD) and percent recoveries of the r n k x  spike compounds are d e a d  in the 
spec5.c analytical SOP. 

fl,CSD) - 
The laboratory control sampk and duplicate (LCS/LCSD) an designed to serve as a 
monitor of the tfhcicncy of the analytical process. The LCSJLCSD mnst be analyzed on an 
elmaction batch basis. W t s  of thc LCS analyses must fall within established control 
limits. Results which fall outside the specified control limits art indicative of an analytical 
problem dated to the txtraction/samplc preparation procedures and/or imrtmtrtt 
operation. 

E. Quality Control for Analysis of Voiatiie Organics 

OC for Anahsis of Voiatile Orgjmic Parameten 

Tune - Prior to analysis of any standards, blanks, or samples by GCIMS, the ion 
criteria for 4-bromofluorobenzcne (BFB), established in the EPA Method 624 or SW-846 
Method 8240, must be met. The BFB tune must be successfully demonstrated every 12 
hours of analysis time. 

tral Calibration - The objective in establishing compliance reqkments  for 
satisfactory instrument calibration is to ensure that the instrument is capable of producing 
acceptable ~ ~ data. The number of cdibntion standards is specifled for each analytical 
method. 

Svstem Performance Check Com~ounds (SPCQ - This standard is analyzed after 
initial calibration of the GUMS and must meet specific requirements in the analytical 
methods. 

m o n  Check (CCC) - This standard is analyzed after initial 
calibration of the G W S  and must meet spetific quirtments in the analytical methods. 

bration Verific on (CCW - For GC analyses, a continuing 
calibration verification standard is andyzed every 20 samples and at the end of the analysis. 
Specific requirements for thc compounds must be achieved according to the analytical 
method used. 

Samule OC for Anaivsis of Volatile Or-anic Patameten 

Method Blank M B )  - Method blanks arc analyztd for every batch. Volatile organic 
target compounds must not be present in the blank at greater than the reporting limit 

Surrogate Sp& - Surrogate spike compounds are added to each sample prior to 
analysis at designated concentrations to determine if there is a problem caused by sample 
preparation, analysis, or matrix. If surrogate recoveries are not within the specified control 
l imi~,  samples an reanalyzed m demonstrate r n h  intcxfemce or achieve acceptable 
results. 

 ma^ Spike MS) - Matrix spikes are added to a given sampk for each matrix in a 
batch of samples. Then are method specific QC limits for the matrix spike compounds. If 
a larse deviation from these limits occurs, the method may be unsuhblc for the given 
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mJPix For 8000 series analyses. a matrix spike duplicate (MSD) is also prepared and 
analyzed. 

-.CS) - If thc MSIMSD (for 8000 rcrts) or the MS 
(for 600 series) f a ,  a deionized w a r  spike is anaIyrtd. 

F. Quality ControI for Analysis of GC/ECD 

strurnent Performance OC for Analvsis of GC/ECD 
. . - A five point calibration is analyzed and must have a comlation 

coefficient of 0.995 or greater. The calibration must be v d e d  by analyzing a standard 
solution from a second source. Thc compounds in the verification standard must be within 
15% of the calibraiion standid. 

Evalvation h'fifieradation Mix - A standard solution con-4 AJ& Endrin, 
and 4,4'-DDT is analyzcd every 24 hours of analysis rime. Tke degradat~on of Endrin to 
Endrin Retone and Endrin Aldehyde and of 44'-DDT to 4.4'-DDD and 4,4'-DDE must not 
exceed 20%. 

. . 
o n ~ a * r a h o n  Verification - A coneinuing calibration verificAon stan- 

is analyzed every 10 samples and must be within 15% of the initial calibration values. 

Retention T i e  Window5 - kention time windows are updated every 24 houri of 
ylalysis time or after a sigru5cant retention time sb& whichever occurs first 

S a m ~ l e  OC for Analvsis of Pesticide 

M m  Blank) - A method blank is analyzed for every 20 samples exmuxed 
by each of the extraction proceduns. Atl acceptable method blank has no aoalyte present at 
a level greater tban the =porting limit If an unacceptable method biank is analyzed, all 
samples extracted wirh that method blank arc re-extracted and reanalyzed 

N S 1 -  A matrix spike ( M S )  analysis is analyzed for every 20 samples 
prepared by each exuacrion procedure. The MS is a replicated sample prepartd in the 
laboratory by adding the matrix spike standard to an aliquot of a sample prior to exnaction 
The MS is extiacted and analyzed according to the analytical SOP. 

Sunoeate Suikc - The performance of the extraction, clean-up (when used), and 
analytical system and the effcctivencss of the method in dealing with each sample matix is 
monitored by spiking each sample, standard and method blank with surrogate compounds. 
If the surrogate recovery does not fall within the s p e e d  control limits, comctive action 
as described in the appropriate analytical SOP is taken. 

A laboratory conml sample and laboratory control sample duplicate (LCSLCSD) is 
prepared and analyzed every 20 samples. The LCS consists of either laboratory pure water 
for a batch of water sample or sand for a batch of solid samples. The LCS is spiked with 
an SOP-defined spiking solution. If the LCS recovery does not fall within the specifled 
control bits, corrective action as described in the appropriate analytical SOP is taktn. 
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G .  Quality Control for Radiochemistry Analysis 

ct& - Each day, prior to analyzing any 
ndiochtmistw sunplcs, the analyst nms a daily instrument performance chtck @PC)- This 
IPC verifies tde &ent is rnahmhhg its &ration by f&g within an acceptable 
tolerance. The IfC is a known some of radiation, above thc hsfmmtnt detection limit 

merit Fiu - To verify thc instrument is performing satisf;lctody at the 
detection limit, an i n s w n t  blank is analyzed Thc instrument bfank is an empty cvricr 
or empty chamber that is run for a set h e .  

D m m n  R&& - The analysis of preparation blanks provides the laboratory and 
tht regulatory agencies with a means of assessing the &nce and mpi tude  of 
contamination inmduced via the analytical scheme. At Last one preparation blank, 
consisting of deionized water must bc prepared and aualyzed with each batch of sampies or 
for each 20 samples received. If tbt concentration of thc blantr is above the rtquind 
detected limit, then my sitrnples with less b 1 0  times the concentration ltvel identified in 
the blank must be reanalyzed. 

P, &J&& - Spiktd sarnple analysis is designed to provide 
information about the effect of the sample matrix on thc mwmcment methodology. 
S p k d  sample analyses an ptrformtd for each batch of 20 samples, A variety of factors 
can impact the outcome of tht spike samplc nsults; thcst~inc1u& matrix suppression or 
enhancement effects, duplicate precision, c o n ~ t i o n ,  and the dative lwels of analytt in 
the sample and the spikc. If the spike recovery falls outsi& tht spedicd control limits, rhe 
data associated with that spiked sample must k flagged 

Duphcate S w e  Anal* - Duplicate sample analysis is performed for each matrix 
and concentration level classification within a batch of samples, The results of the duplicate 
analyses serve as an indicator of the precision of the method and the sample results. As it 
is diff?cult to determine whether poor precision is a result of sample non-homoseneiy, 
method inadequacies or laboratory technique, the control limits given in the EPA Protocols 
an to be used for flazging data and/or taking comctivc action. 

Labo~tocv Contml S @ & g  - Laboratory control sample (LCS) analysis is 
designed to provide infomation on the accuncy of the methodology. A LCS is a known 
reference material spiked into a matrix that is fret from interferences (i-e.: DI water, silica 
sand, ctc.). LCS arc used for taking corrective action. 

H. Additional Quality Control 

haalaboratorv So t S& - On occasion, it is necessary to split a single sample 
and iden* this sample with two di€Ferent idenfications and subm.  the two samples to the 
laboratory as individual samples. This "blind" method of submitting rhe samples to the 
laboratoory eliminates the bias that might occur if the labonmry realized that these two 
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samples were the same. This type of sampling is used as a quality control check for the 
sample preparation, the analysis, and the quality control proceduzts, 

s~&--h91 (SPC) - Control charts an plotted for precision and 
accuracy for organics, meals, tadioc-try, and general inorganic parameters for: 

I. Matlixspikcs 
2. BIankSpikcs 
3. Duplicacs 
4. Laboratory Control Samples 

These control charts art setup with both warning limits and control (action) limits. 
The warning limits arc determined at two times tht standard deviation of the recovery 
(accuracy) or valut (precision) for a minimum of 20 points. 

For organics, metals, and general inorganic parameters, the control limits are 
dctcrmined at thrtt times the standard deviation of thc recovery and arc updated when 20 
more points an. ~ ~ t c d  or at the beginning of each quarter, whichever happens iim 

For radiochcmhy, the control haits are dettrmined at k c  times the standard 
deviation of the dative percent difference (RPD) for duplicates and an updared when 20 
more points are i t c c m w d  or at the beginning of each quarter, whichever happens kt 
The conaol limits for manix spikes and LCS's an 325%. 

Smd- - Tnted  standards are used in specific analyses according to the 
requirements of the analytical method. Methods where the nse of intcmal standards for 
quantitation is mandatory include the analysis of basejneusal and acid cxtmmbles by 
GC/MS, rhc analysis of v o M e  organics by GUMS, the analysis of some compounds by 
GC, and occasionally in the analysis of metals by ICP, AA, or Furnace. 
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X. PERFORMANCE AND SYSTEMS AUDITS 

GEL participates in internal and external performance evaluation studies, 
independent quality assessments, product quality audits. and management self - 
assessments. 

Performance evaluation studies arc used to measure the performance of the 
laboratory on unknown samples. Pexformance evaluation samp1cs arc submitted to the 
laboratory as b h d  samples h m  au indcpcndcnt outside source or as part of the quality 
assmnce function during internal assessmcnr Problems i&ntSed through participation 
in performance evaluation studies arc investigated immediately and comctcd 

GEL participates in the following pedormance evaluation gudy programs: 

'Ihe United Stam Environmental Protection Agency Annual Intdaboratory 
Water Pollution Progrvn 
The United States Environmental Protection Agency Annual htdabomtory 
Water Supply P r o p  
U.S. Environmental Protection Agency's Nuclear Radiation Assessment 
Division (EMSLLV) Intercomparison Study. 
D c p m e n t  of Energy's EnvLonmcntal Measurements Laboratory's (Em) 
Quality Assessment Program. 

An independenr quality assessment is an evaluation of qualiry systems and 
pmccss quality. Internal quality assessments are conducted by GEL'S Quality Assessor. 
Oppomnitics for improvement are identified and assistance is provided by the Audit 
Team to process owners for recommendations and problem nsolutioa Assessments or 
quality audits are conducted by personnel outside of the line of dircct responsibility for 
the activiry being assessed. Schedules of audit areas are prepared. annually or more 
frequently, based upon the si=gifkulcc or irnpomce of the activity under consideration. 
Audits arc conducted to checklists andor written procedures. Each audit results in an 
audit report which is reviewed by GEL senior rnanagemenr Areas for c o m t i v e  action 
or improvement are i d e n ~ e d  

Systematic evaluations of product quality wiu be conducted by the GEL Quality 
Tern. Data accumulated on defects will be analyzed and reported to employcu and 
management. Quality Improvement Teams (QITs) will be requested for mnds and 
problem identification. Data analysis will include defect rates. percent defective, and 
statistical charts to evaluate pro_=. 

Structured assessments of qudty arc conducted by Group Leaden and managers 
at all levels. These assessments focus upon how well the quality sysrcm is working and 
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identifies problems that hinder quality, safety, and envkonmcntal objectives. Senior 
managers wil l  retain responsibility for actually conducting the mana, vemcnt stlf- 
aswssmcnu. Oppormnities for improvcmcnt will c a w  QlTs to fom, rcpordng directly 
back to senior management 

Laboratory Certification 

GEL participates in the following accreditation programs: 

South Carolina Deparrment of Health and Environmental Control Certification 
for Drinking W a r  

-* South Carolina Department of Health and Envitonmental Control CertSccation 
for Wastewater 
South Carolina Department of Health and Environmental Control Certification 
for RadioIogical Analyses 
State of California for Radiochemical Analyses 
State of Florida CertEcation for the Analysis of Drinkkg Water 
State of Florida Certification for the Analysis of Environmental Samples 
State of North C a r o h  Laboratory Cerrification Program for EnvironmentaI 
Samples 
Stare of Utah for Radiochemical Analyses @PI -Rad only) 
State of V i a  Laboratory Certification for Inorganics and Organics 
State of Wisconsin Ceecation for Inorganics and Organics 
US Army Corps of Engineers (USACE) - Missouzi River Division (MRD) 
Validation for chemical analysis in support of the USACE Hazardous, Toxic 
and Radioactive Waste Program 
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XI. PREVENTIVE bUINTENAIYCE 

Thc preventive mizintmmce pccdure for each k-nt is described in the 
appropriate analytical SOP and is tht responsibility of each analyst. 

Each instxumcnt has a maintenance logbook that includes he folIowing infonmioxx 

h s ~ m e n t  modcl and serial numbers 
hsmment mandhcturcr 

. GEL identification number 
Sewice person and contact information 
hamment mainttnance 
Service call documentation 

The logbook ako provides a baseline for what is expcmd of the instrument on a 
daily basis. If the instrument is noted dudng the calibration or mning m be mahnctioning 
or failing, this is immediately reported to the appropriate Group Leader or Section Head. A 
plan for comctive ation is then immediately implemented and documented Comctive 
action for an instrument problem may require troubleshooting by the Group Leader, 
Secnon Head or cxpm for rhat p a r h h r  instrument Irmmmtnt problems reqniring 
further action arc reportcd to the GEL Instrument Service Engineer. 
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W. STATISTICAL TECHNIQUES FOR THE ASSESSWWT OF DATA 

Statistical control of analytical methods arc used to deermine pmay capability, 
determine out-of-control situations. and improve product md SCMC~ q d t y .  Product 
channcristics and prodnct quality indicators arc monirorcd and improved through 
&tical analysis ~d~ o asses prcdsioO accuracy, and o k s r a t l f i c d  methods 
are d&bed in Ga's Standard Operating Procedures and Quaiity Assuma Project 
Plans. 

The majority of GEL'S analytical work is performed under programs with pre- 
defined miteria for quality control or data quality objectives. In the event that GEL 
established conan1 olli M e r  from project quality objectives, the more stringent criteria 
is used 

ACCURACY A i i  PRECISION 

A. A m c y  Assessment 

Accuracy is the nearness of a rcsult or the mean of a set of resulo to the rmc 
value. It refers to the conformity of its results to the true value of the quality 
chnranedstic being rneasurtd Accuracy is uuaiIy expressed in t e rn  of emr or bias. 
Analytical chmctcristics which are assessed for accuracy include recoveries for ma& 
spike compounds, laboratory control samples, internal standards, and su1~0gatcs. 

Upper and lower conrml limits (UCL and LCL) for accuracy are at +3 and -3 
standard deviations from the mean, nspefdvely. Ibe upper and lower waning limits 
(WWL and LWL) arc at +2 and -2 standard deviations. 

If a result falls outside the control limits. the process is said to be "out of controi". 
Immediate action is then taken to determine the cause of the nonconforming result Items 
found to be nonconforming wiU be corrected prior to continuation of the p n r u s .  In 
cerwin cases. as deemed necessary by the Process Conuol Engineer, comcave action 
will be taken on the nonconfonnances. 

B. Precision Assessment 

Precision is the agreement or reproducibility of a set of replicate results among 
themxives without assumption of any prior information as to h e  rmc result Precision is 
expressed in terms of the deviation. rclativc percent difference, or range. Aoalytical 
chmcudstics which are assessed for precision include the relative percent difference 
between sample duplicates. ma* spike duplicares, and laboratory contro1 sample 
duplicates. 

Limits for precision arc set up using a series of analyses. The series consists of a 
set number of qualiry indicators analyzed in duplicate. Two duplicate determinations. A 
and B, are generated and the Industrial Statistic I is uxd. I b the absolute value of the 
difference for two duplicate deerminauoos divided by their sum or: 
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The calculated 1 value for precision is plotted on a real-time basis. Upper waming 
and control limits are based on +2 and +3 times the standard deviation, The lower control 
limit for precision for two duplicate d e m  . om is ztro. 

If a result falls outside thc corn1 Emits, the process is "out of control". 
knmcdiatc zdon  is taken to dttennine thc cause of the nonconforming result Items 
found to be nonconforming will be comctcd prior to continuation of the process- In - 
certain cases, as deemed necessary by tht Process ConmZ Engineer, corrective action is 
taken on thtsc nonconformanccs. 
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XIU. NONCONRORMAIYCE AND CORRECTIYE ACTION 

Thc process of analyzing samples hcludes f011owirxg quality gui&hes that ensun 
the acctrr;lcl and pncision of h a I  data Documenta#ion of wnchions adverse to quality 
and thc implementation of solutions to mch conditions ace handled h u g h  tihe 
nonconformance and corretiyc action systems following GEL SOPS GL-QS-E-004 for 
Nonconformance Idenscation Control, Documentation, Reporting and Dispositioning and 
GL-QS-E-OM for Conducting Comcrivc Action. A master bg is initiatcd for all 
nonconfomances and cormxion actions rcporrcd on a daily basis. An example of the 
Nonconformancts, Comctive Action and Vaiances Masttr Log is provided in Appendix 
10. 

A. Nonconformance 

Nonconfonnances yc routinely i d e n a d  and dispositioned through the Cornpany- 
Wide Nonconformance Report form when established quality criteria have not been met 
An example of this form is provided in Appendix 11. The processing of a nonconfomance 
m e w  that acceptable solutions to the immediate problem have been implemented, but that 
the underlying root c a w s  of the problem have not been identikd and rectikd, When a 
problem or situation becomes repetitive or costly, corrctive action is wananted 

Nonconformances may be issued h m  the labontory concerning quality conml 
data that yield results outdde of established acceptance limits. Immnent  processes such 
as failure of initid and continuing calibrations, background responses interfering with 
analyte readings, and instrument malfunction or failure art also considcred 
nonconfomances. Improperly preserved samples, old or conumhtcd calibration 
standards, and faulty laboratory materials are idenrifred and dispositioned as 
nonconfomances. 

B. Corrective Action 

When repetitive andor costly noncanfomulces, conditions severely adverse to the 
quality of final data, or potentially hazardous situations are identified, corrective action is 
initiated by completing a Company-Wide Comet in  Action Request and Report form. An 
example of thir form is provided in Appendix 12. The comct in  action is assigned a code . 
and its progress trackd by the Quality D e p m e n c  An example of the Tracking Stam for 
Correction Action form is provided in Appendix 13. A Comtive  Action Team IS formed 
to problem solve and is empowered to implement comctiw action. 

Afar h e  Comctive Action Team has subjected the problem to root muse analysis. 
vedfied that the solutions will pexmanently solve the problem, irnplemcntcd the comerin 
action. and outlined a plan to prcvent reoccurrcncc of the problem, the solutions are 
reviewed and approved by the Quality Assurance Manager. 

The QuaLry Depamncnt provides Senior Management with monthly 
nonconformance summaries and quarterly coorrcctivc action summuics. The monthly 
nonconformance summvy illusmtes the total number of nonconformanas, the 
departments fkom which the nonconformanccs ori,&arcd, and the frequency of the 
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nonconformance reoccumnce. These repom are then disaibuted a, Section Heads and 
Group Lwders to be w d  in continuous process improvement efforts. 

Comcdn action .summa& a .  provided quarterly to Swrior Managemenr These 
summ- keep Senior Managgamt informed of the status of ccmmivc actions. Senior 
Wgemcnt in tum ivism*l adhc~tncc to the corrective action system. 

C . Corrective Action Resulting from OnSite Audits 

Thc nature of the on-site d t  for the c d k i t i o n  programs is to detect dcfidendes 
in the overall operation of the laboratory, mcluding methodologies, instrumentation, 
personnel, and data handling/storage. Emdings idcnfitied through an on-site audit are 
comcted to meet the full quirtments of the auditing agency. 
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XIV. QUALITY ASSURANCE REPORTS TO MANAGEMJ3NT 

Monthly quality npom arr presented to Senior Management to keep them informed 
of the quality of the dam generated by the laboratory. The repom are p=nkd by the 
Quahty Assmme Manager and dkwscd in meetings with the senior malagers of GEL 
Items which are discussed include: 

wry assurance probkms requiring comctive action and rtcommtndcd 
solutions. 

Results of performance evaluation samples analyzd by the laboratory. 

Results of data validation audits conduced by clients andor regulatory agencies. 

Results of internal systems audits conducted by GEL Quality Department. 

Rcsults of data validation audits conducted by GEL Quality Department 

Monthly up&tes and summaries of nonconformance and comctive mion 
reports. 

Updates. summaries. and comctive actions h m  intt~depmnenel Comctin 
Action Teams. 

If an analytical or engineering project or contract requirement spcdfies a Quality 
hrancc/QuaIity Control Report GEL submits the data and report to the cJient or the 
regulatory agency in the required format 
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XV. SKILLS AND TRAINING 

Employee training is conducted following GEL SOP'S GL-HR-E-001 for 
Assessment of Employee Trabhg Needs and GL-HR-E-002 for Employee Training. The 
SOPS describe needs assessment, q ~ ~ c a t i o n  (following mining), and -g 
documentation. Training may involve in-house training; universify/coUege courses; 
professional and l d c  association conferences, seminars; and comes: andlor om-on-one 
training. After receiving training, personnel are qualifLd by a method qpmpdarc to the 
type of training including, but not limited to, attendance records, observation of 
proficiency, audits or tests. Following training for all laboratory analyses, 
llnalystdtechnicinns must dernonsmt an observable hvel of proficiency and successful 
analysis of samples of known concenmations before being qualifed to perfom the 
analysis. 

Following are resumes of key personnel at GEL and EPL 
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Title Laboratory w e e r  

Education BS Business Administmion, Troy State University, 1977 
United States Air Force Electronic Tnining, 1973-19'74 
Eltctr0n.c and Hardwart Theory C o m a  for Quadruple Mass 

Spcarometcrs, F h g a n  Corporation 
Systtm Operation and Theory of FTR hsmmentation, NicoIet 

Corpomtion 
Zeegcr M a r  Frontlint Ltadcrshi~. 1989 
Exe&tivc ~anagcment   raini in^, "Harvard Business School 
Leading for Total Quality Performance 

Experience and L a b o e  1990 - Press;nr 
QuaIifications Responsible for overall technical management of environmental 

laboratory, including direct supervision of over 60 chemists, 
degned analysts. technicians, and laboratory support personnel. 
Responsible for cost control. budgeting, scheduling, and 
responding to clients' specifc analytical needs. Analytical 
responsibilities include supervision of sample preparation 
procedures, wet chemical analyses, and analysis of organic 
compounds using GC and GC/MS instrumentation and approved 
Environmental Protection Agency refennce methodologies. 

C Q  
Director of Technical Services (1990) - Responsible for preparation 
of laboratory for changes in the EPA-90 Statement of Work This 
task involved major changes in the extraction procedures of liquid 
samples, the choice and set-up of a liquid-liquid system to meet 
production needs, and selection of new mass specuometers and their 
implementation into normal production mode. Served as Project 
Manager for automation and technology project to improve data 
processing of the environmental product 

ChemWest. Com~yChem Lab~ntofies: 1989 - 199(] 
Operation Manager - Responsible for daily operations of laboratory, 
with particular emphasis on process backiog, quality of product to 
customer, and on-rime percentage rate. 

CompuChem 1,aboratories: 1988 - 1989 
Manager of Organic Laboratory - Responsible for overseeing 
Extraction, GC, and G W S  Departments and supervision of a staE 
of three managers, 30 chemists. and 28 technicians. Implemented a 
Management Training P r o m  for section leaders. Maintained 
production gods and mcreased on-time rate to customer through 
implementahon of a more visible tracking program. 
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e- 1987 
Manager of Laboratory Instrumentation - Responsible for 
organization and training of a technical work force to provide 
preventative and unscheduled maintenance for $5,000,000 of 
analytical instnrmentation 
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HEYWARD E COLEMAN 

Title President, Environmtntal Physics, Inc. 

Education BA Physics and Math, University of thc South, 1966 
MA Nuclear Physics, Duke University, 1968 
MB A, Harvard Business School, In5 

Experience and 
Qualifications 

Established long range planning at GEL Organiztd Environmental 
Physics, h c .  C m n t l y  concenmting efforts on expanding 
capabilities of Environmental Physics to provide a full range of 
radiological analyses for its customers. 

GPhc. 1981 - 199Q 
Executive Vice President, Director, and part owner of a large master 
limited partnership in the oil transportation industry. Led project 
that enabled Maritrans to go public through a New York Stock 
Exchange offering. Extensive experience in long range planning, 
finance, ariminixtntion, and marketing. 

Southern Natural Gas Co. 1977 - I980 
Executive Assistant to President of the principal intentate natural gas 
transmission company in the Southeast, Coordinated complex 
engineering projects. Established and ran a long range pianning 
department 

Corporate Planner in a $3 billion energy holding company serving 
the oil and gas industry. Responsible for preparing long-range 
plans and for finding and evaluating acquisition candidates arid new 
business oppodt ies .  

d Statts Naw 1968 - 1973 
Graduated from Nuclear Power School and Nuclear Prototype 
Training. Engineering division officer aboard a polaris missile 
submarine. 
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GEORGE C. GREENE, P.E., Ph.D. 

Title Chief Executive Weer 

Education BS Chemical Engineering, University of Florida, 1967 
MS Chemical Engineering, Columbia University, 1969 
PhD. Chemical Engineering, Tulane University, 1973 

Specialized Various Environmental Protection Agency and South Carolina 
Training Department of Wealth and Environmental Control Environmend 

Seminars (198 1 - Present) 

Registrations1 Licensed Professional Engineer 
Certifications South Carolina Registration No. 9103 

North Carolina Regisdon No. 175 1 1 
Georgia Registration No. 19583 

Professionai GenemI E n & e e r i n m e e s :  198 2 - b n t  
Qualifications Dr. G m n e  is responsible for the development of and technical 

adminismtion of analytical and environmental consulting services at 
Generd Engineering Laboratories. He has extensive experience in a 
wide range of projects involving investigation, desipn and 
implementation of comcdve action at soil and groundwater 
contamination sites. He has prepared RCRA Part A and Part B 
permit appLications and has designed and supervised closures for 
RCRA and CERCLA sites. Dr. Greene is also experienced in the 
formuliltion and implementation of sire heath and safety plans. 

With the President of the organization, Dr. Greene has headed up a 
sun which has brought professional management training into the 
organization to create a quality workplace environment which wilT 
enable the company to attract and retain highly qualified 
professionals. He leads a senior management team in implementing 
total quaiiry management procedures aimed at ensuring that the 
quality of the company's analytical and consulting services meet 
saingenr criteria of excellence. 

AnalyticaI responsibilities include supervision of and providing 
advice to professional staff witb responsibilities for sample 
management and analysis, methods development, quaLity 
control, and instrument maintenance. 

Technical responsibilities include review and interpretation of 
analytical results. insuurnent procurement, client support and 
foUow-up. 

Engineering responsibilities include supemision and advice to 
engineering and hydrogeology staff with responsibilities for 
R C U  and hTDES permitting, monitoring, and corrective 
action, development of groundwater and surface water 
monitoring programs, execution of groundwater srudics, 
development of hazardous was= clemup and disposal crikna. 
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preparation and imp1ementation of remedial action program at 
RCRA and CERCLA sites, p r e p d o n  and implementation of 
comprehensive environmental audits, industrid wastewater 
evaluation, waste tnatment process devciopmen~ modification, 
and design. 

Presentations "Past, Present, and Fuarrt Environmental Regulation in h e  United 
States," Southern Rubber, 1988. 

"Hazardous Waste: What It Is and How It's Handled," Southern 
Rubber Group, Inc., Best Paper of the Year, 1989 

"Managing and Disposing of Waste in Today's Regulatory 
Environmcn~" HazMat South, 199 1 

"A Guide to Selecting Laboratory Senticts: The Search for 
Quality," Southern Rubber, 1992 

Various Presentations on Environmental Issues to Industrial and 
Municipal Clients and Regulatory Agencies, 1981 - Present 

Various Environmental Consulting and Analytical Training 
Progms  and Special Courses (198 1 - Present) 

Publications 1969. Oxygenation of Sodium SuEtc and Blood. MS Thesis, 
Columbia University, 68p. 

1973. Control and Simulation of a Distributed Panmeter System: 
The Tubular Chemical Reactor, Ph.D. Dissertation, 35%. 

1973 - 1977. Various Technical Reports on Salt Water Desalination, 
Coal Gasification. and Coke Oven Destdfmimtion. 

1977 - 1981. Various Technical Reports on Design and Optimization 
of Rcsidium Conversion Processes. 

1984. General En-etring Laboratories Meal Proctdues 
lY!aud, 

1985. General F m e c r i n o  Laboratories Oualitv Control in 
0 o a r  a c t e m  

. . 

b!klud, 29p. 

1985 - 1986. Updates to General E-Q Laboratories 
14oP- 

1990- -*eerino Laboratories Technical W&r Manual. 
37p. 

CONFIDENTIAL - COPYING AND UNAUTHORIZED USE PROHIBITED 
W F  



General Engineering Laboratories, Inc GEL QAP No.: GL-QS-B-001 - Rev. 9 
Quality Assurance Plan Etfective Date: April 8, 1994 

Sectton XV - Page 7 of 15 

GEORGE C. GREENE, P.E., Ph.D. PAGE 3 of 3 

1991. Managing and Disposing of Waste -in Today's Regulatory 
Environment," HazMat South 1P1 u., 185- 190. 

1991. TCLP: Where An We and What Lies Ahead? h. Enviroq. 
I,&. December, 1991,9-14. 

199 1. General Engineexing Labontorits Project Management 
Handbook, l l p .  

Professional American Institute of Chemical Engineers 
Affiliations hexican Society for Testing and Mac& 

Water Pollution Conwl kEsociarion of South C a r o h  
American C h e m i d  Society 
South C a r o b  Laboratory Management Society 
American Couacil of Independent Laboratories 
Who's Who Registry - Platinum Edition 
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Title President 

Education BA LibcraI Arts, Mississippi University for Women, 1969 
EPA Sponsored Seminar on Solid Waste Testing and Quality 

Assurance, 1985,1986 and 1989 
EPA sponsored seminar on Groundwater Monitoring 
DHEC sponsored seminar on Underground S toragc Tank 

RcguIations 
Pcricin Elmer - LIMS Management Courst, Norwalk. Conneticu~ 

1985 
Leading for Total Quality Performance 

Organizations and Water Pollution Conml Association of South Carolina (WPCA), 
Licenses Chairperson, Laboratory Affairs Committee, 1990 

South Carolina State Chamber of Commerce 
American Council of Independent Laboratories 
South C a r o h  Laboratory Management Society (SCEMS) 
Business Education Pmership Program 
Rotary Club, B o d  of Directors 
United Way, Board of Directors 
Who's Who Worldwide 

Experience and u 

Qualifications ~ ~ , " , ~ ~ ~ & - ~ , "  it:of gZktnd codting 
- 

and analytical services, including Marketing and Sales, Human 
Resources, and GEL'S Total Quality Program. Ms. Gnene has 
extensive experience in both short tcrm and long range planning for 
personnel and equipment in a full service environmental consulting 
firm. She is responsible for preparation of cost proposals and fee 
SUUC~LV~S, conrract negotiations, contract cost conrrol, expendables 
inventory control. 

Ms. Greene serves as a liaison between the company and client for 
administrative matters. Ms. Greene is responsible for personnel 
managemerib including manpower planning, forecasting, and 
scheduling as well as assigning adequate personnel with proper 
training to each project to ensure its completion in a timely and 
professional manner. She has a working knowledge of NPDES, 
SDWA. TSCA, RCRA. SDWA, Clean Air Act, UST, CERCLA, 
and SARA regulations. 
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GEORGE R. NICABEE, JR 

Title Section Head - Orepics 

Education BS Biology, Presbyterian College, 1975 
C.N. Syd Satisfactory completion of 4 yr. Naval Electronics 

School, 1977 - 1981 
Completed U.S.N.'s Main Frame Computer Maintenance 

School, 1982 
Attended several Naval Elecaonics System's Schoois, 1984 
Laboratory Inventory Semin.?+, Atlanta, Ga, 1989 
Perkin h e r  Laboratory Information Management System 

School, Norwak, Ca, 1989 
Tncor GC Chromatography Course, Austin, TX., 1990 
Tekmar Course on VOL Purge and Trap Analysis, Cincinnati, Oh., 

1990 
Geology and Hydrogeology of the USA, In-house mining, f 990 
Perkin Elmer/Nelson 2600 Data System, In-house training, 1990 
ACS Capillary Chromatography short course, In-house mining, 

1990 

Experience and - sent 
Qualifications 

- 

Bon Head - O r ~ l u c s  - (1993 to Prcsed - Responsible for h e  
management of the Organics Section of the ~ab<filtory. Reports 
directly to the Lab Manager, and facilitates communication between 
Client Representatives md analysts. Coordinates analytical projects, 
manages the training of personnel, and implements and monitors 
tcchicd and quality procedurts. 

Group Leader - V o l a a  Or, ~anlcs (19 91 - 1993) - Responsible for 
management of Volatile Organics Section of the Laboratory, 
ensumg that all analytical procedures are completed in strict 
accordance with approved methods. Coordinates workload and 
sample status. Oversees training of all new chemists and 
technicians. Meets daily with Laboratory Manager, Customer 
Service Group Leader and others to schedule incoming and exisring 
work. 

bsmmentahon Technuam ( 2  989 - 199 ll 
. * - Responsible for routine 

maintenance and rcpair on the following instrumentation: Hewlett 
Packard and Fiinigan Mass Spectrometers, T m o r  ECD's, Tracor 
PID's equipped with Hall Detectors, Perkin E h e r  ICP, Zeeman 
5100 Graphite Furnace and Thcnnd-Jamll Ash ICP. In the wet 
chemistry, responsible for the maintenance of Dionex Ion 
Chromatograph, PE FTIR, W C S  800 and other various 
instruments. Responsible for keeping records on alZ major 
expenditures on service contracts, parts. labor, etc. Coordination of 
all repair activities involving outside vendors. Trains analyst on the 
proper maintenance of their instruments. 
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US NavaI S u  '1976 - 1989 
1988 - Elccmnics Group Quality Supervisor responsible for 
tracking all on-going projects within group. Provided wcekly 
management reports on group's performance. Training of other 
supenrisors in the quality improvement area 

1986-1988 - Electronic Systcms Technician responsible for the 
completion, on time and withia budget, of several naval electronics 
systems. Supervisory responsibilities included interviewing, hiring 
and scheduling for a staff of 25. 

1985 - Electronic Systems Technician responsible for the 
completion, on time and within budget, of several naval electronics 
systems. 

1983 - Senior Technician responsible for trouble shooting at least 
one en& naval dectronic system and for the coordination of civilian 
personnel with naval personnel to ensure proper operation of 
equipment 

1978 - Electronics Technician responsible for the troubleshooting of 
basic naval electronic equipment. 

1976 - Radiological control and radioactive material technician 
responsible for the proper ansport of radioactive materials, as well 
as, the monitoring of people and equipment 
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ROBERT L. PULLANO 

Title W t y  Assurance Manager 

Education BS M h e  ScienceBiology, Southampton College of Long Island 
University, 1984 

Organizations American Society for Quality Control 
and Licenses Water Pollution Conml Association of South Carolina (WFCA) 

ErPperience and J . a b e s :  1988 - 
Qualifications tv Assurance (1997 - ~ r e s e d  - Responsible for the 

management of the Quality Assurance Section including supervision 
and training of quality assurance personneL Has responsibility for 
formulation of quality systems and policy and the implementation 
and continued improvement of tbe @ty system. 

Pmcess Control teader/Grouu T~ader of Ou Assurance Group 
1199 1- 19931 - Responsible foi mining and d e Z p m e n t  of technical 
staff and coordinator of staff for analytical report generation, 
Established quality standards and indicators which aid in the 
measurement of performance and targeted processes for 
improvement using indicators of process quality, client satisfaction 
surveys, and process capability studies. Facilitated and trained 
process improvement teams. Coordinated Nonconformance and 
Corrective Action Reporting. 

v Control Off~cer/~rouri Leader (1989 - 1992) - Has 
responsibility for formulation of QA/QC policy and the 
implementation and continued development of total QAlQC 
program. Coordinate State and Federal audits of laboratory 
performance together with development of analytical methodology. 
Conduct daily laboratory data reviews, compilation and evaluation 
assuring Chain of Custody and Certificate of Analysis 
documentation. Responsible for training and development of 
technical staff. Implement comcrive action andor procedures when 
indicated to ensure that aU phases of data production and reporting 
are performed as required thus meeting client needs as well as 
QAiQC ,&dehes. 

Omrator f 1988 - 29891 - Responsible for analysis of routine 
and unknown organic compounds using approved EPA reference 
methods for GC insmrnentation. T h e  include analysis of Solvent 
Scans parciculariy F-listed wastes as well as analysis of trace level 
pesticides and herbicides by electron cap- and analysis of volarile 
organics by PID/Hall. 
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d: 11985 - 1988) 
Senior environmental technician responsible for supervision of 
organic analysis. Involved overseeing staff execution of daily 
analysis workloads, weekly report deadlines, and QA/QC 
requirements. Responsible for txccuuon and analysis of water and 
soil for Volatile Aromatics, Volatile Halocarbons, Trihalomethants, 
PCBs, Pesticides and Herbiddes by gas arid liquid chromatographic 
tcchuiques. Developed methodology for "in-fieldn analysis of 
volatiIe organic compounds at hazardous waste sites. Has a 
working knowledge of Superfund sample collection, handling, 
analysis, and quality conaol criteria 
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KENNETH A. RODES 

Title Section Head - Inorganics 

Education BS Biology, Presbyrck College, 1986 

Experience and obtr 1991 - Resent 
QuaIifications (1493 to - Responsible for the 

management of the Iaorganics Section of the Laboratory. Reports 
directly to the Lab Manager, and facilitates communication between 
Client Rcprtstntatives and analysff Coordinates analytical projects, 
manages the training of personnel, and implements and monitors 
technical and q d t y  procedures. 

Gmup T ~ader .  Met& (1992 - 1993) - Responsible for ensuring that 
all metals analyses are performed in smct accordance with approved 
analytical procedures and within the allowed holding times. 
Responsible for the first level of quality control before the analytical 
data is released to the Quality Control Group for furher QAIQC 
review. 

er- (1 99 2 - 1 992) - Responsible for performing and 
directing four othe t analysts in performing sample analyses. 
Performs operator maintenance on analytical instruments and 
preparation of standard soiutions. Performs Quality Assurance 
reviews of aU data produced and enters hid data into UMS. Trains 
analysts. Maintains and orders parts and suppiies. Coordinates with 
customer service for specid handling of samples. 

Febmarlr 1992 - October 1992; 
Responsible for accurately determining and recording elemental 
concentrations in environmental samples using Perkin Elmer Plasma 
II ICP and Thenno lamell Ash ICAP 61E. Prepares working 
standards, calibrates instrument and maintains quality control 
documentation in accordance with EPA methodoIogies. 
Responsible for operator level maintenance of insuument. 

U.S. h v :  1989 - 2991, 
Signal Company Operations and Training Officer responsible for the 
training and operations for a 130 person organization. Responsible 
for providing te~ecomrnunicaaons service to a five city area. 

U.S. 
R e m e n d  Communications Platoon Leader responsible for leading 
and directing the activities of 30 personncL 
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Title Laboratory Manager, Environmental Physics, hc. 

Education Bachelor of Science in Chemisny, Bob Jones Universiey, 1982 

Experience and wronrnental Phvs cs. Inc.: 1993 - Present 
Qualifications As Laboratory Manager for Environmental Physics, Inc., Mr. 

Wesunonland is rcsponsibie for all laboratory and related 
operations. This includes the personnel managemen& production of 
chemical anaiyses, method development activities, nuclear 
instnunentation, radiation safety, radioactive waste disposal, 
associated quality control and support of business development. 

General En- 1991 - 1993 
As Radiochemistry Group Lea&r/Radiological Safety OEcer Mr. 
Westmoreland was responsible for management of all personnel and 
ndiochemistq activities in the laboratory. This included sample 
analysis activities as well as Radiation Safety activities such as 
maintaining the ndioactive material inventory, performing 
laboratory inspections, tnining, updating SOP'S for handling 
radioactive maenal, and ensuring laboratory compliance with state 
and federal regulations. 

C hem-Nudear moratorv Services/Clemson Technical Cenm 
derson. SC: I987 - 1991 

As Senior Analpcal Radiochemistmadiaeion Safety Officer Mr. 
Westmoreland was responsible for supenision of radioanalyticd 
technicians duties as Radiation Safety OfEcer, mainairing 
ndioacdve material license. 

Training ha Suectras- Pre~aration Tee- On site 
training at Oak Ridge National Laboratory on various techniques 
availabk for spectroscopy mounting. 

r c t a k  On site training ~ T h e  
Nucltlls Inc. on software and spemcs for interpreting gamma 
spectroscopy data 

n SafePf Officer: F o v  hour mining on establishing and 
maintaining an effective radiation safety propram by Radiation 
Safety Associates, Hebron, Connecticut 

~ ~ v e  Waste Padcigmg and Dis~osal W o w :  Forty hour 
tnining on Depamnent of Transportation and Nuclear Regulatory 
Commission regulations on shipping and disposal of radioactive 
material. Chem-Nuclear Systems, Inc., Columbia, South Carolina 

NuclearQaistry: Advanced principles of iadiochemistry with 
emphasis on separations and nuclear instrumentation. 1992. 
College of Charleston 
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Pub tications 1992 "Wum-228 in Natunl Watess Via Extraction 
Chromatography" 38th Annual Convention on Bioassay, Analytical, 
Environmental, and Radiochemistry 

1993. "A Simple Self-Absorption C o d o n  for Gamma Ray 
Counting of Soils and Sediments" 39th Annual Conference on 
Bioassay, Analytical, Environmental and Mochemimy 
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GENERAL ENGINEERING LABORATORIES, INC., & AFF'ILIATES 

Facility - North Wing 

E n m e  
Lobby 
Conference Room 
PubIic.~tioas - 
Mcmmy Project M g s  
Rest Rooms 
Sample Storage 
Computer Services 
Quallry-up 

I I - 18 EnviromenraI Physics, Inc. 
I1 EPI Pnsidtot's Office 
12 Conference Room 
13 BmkRoom 
14 Adminisuatim 
15 Count Room 
16 RadioIo@calAepLaboratory 
17 Rest Rooms 
18 SampIe S t o q e  
19 - 20 High Purity Standards, Inc. 

GEL Executive OBiag  Human R ~ U T C C S .  Accombg, Markhg,  and rainin2 room are loarcd on Ibe 
second floor of he North Wmg. 
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GENERAL ENGINEERING LABORATORIES, INC. & AFFILIATES 

Facility - South Wing 

2 Sample Login 
3 AmbientSampleStomgc 
4 Sample Storage - Cold 
5 - r y u c f  
6 Utility* 
7 Air Lahatory 
8 Dioxin Laboratory 
9 E x t r a c m b l e ~ a n i c s L a b o ~  
10 Volatile Orgmics Lahamy 
11 mgcsLaboratory Officcs 
12 Biological Laborarmy 
13 General Cbtmiscry 
14 OrganicsPreparationLaboratary 
15 Organics Repamon JAomory 
16 Utility 
17 Utility 

18 TOCLaboratory * 
19 Automated (3bemisu-y Labomry 
20 TOxLabaratory* 
21 Hazadmswastt 
22 Standards~alarimmrat~ry 
23 Data Pnmssin~ 

26 ~mincbmptab1t Pow= Supply (UPS) 
27 Utilitv 
28 Xnorgkics RcparYion bboratory* 
29 T C L P / M ~ L a b o ~ *  
30 ICPfGraphite Furnace Labommy 
3 1 Sample Residue Storage and DisposaI 
32 Hi@ Bay - S torap 

GEL Environmental Consulting Division and additioual mining room art located on b e  second floor of the South 
wing. 
* Tentative floor plan for completion in July 94. 
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APPENDIX 3 

Sample Storage and Preservahon Requirements 

Holding 
Container1 Preservation Time2 Parameter 

14 days 
14 days 
48 hours ~iochcrdical Oxygen 

Demand BOD) 
Bromide None 

4*C, &SO4 to p H 4  
28 days 
28 days Chemical Oxygen Demand 

(COD) 
Chlorine by Bomb 
Chloride 
Color 
Conductivity 
Corrosivity by pH 
Corrosiviry to Steel 
Cyanide amenable to 
chlorination 
Cyanide, total 

None 
None 
4°C 
4°C 
None 
None 
4"C, NaOH to pH>12, 
0.6g ascorbic acid3 
4"C, NaOH to p h 1 2 ,  
0.62 ascorbic acid3 
None 

None 
28 days 
48 hours 
28 days 
Immediate 
None 
14 days4 

14 days' 

Dissolved Oxygen G (bottle and 
top) 
P, G 
P, G 
P 
P, G 

Immediate 

Fixed and Volatile Solids 
Rashpoint 
Ruoride 
Hardness 

4°C 
None 
None 

7 days 
None 
28 days 
6 months 

Hearing Vdue 
Hydmz.int 
Percent (%) Moisture 
Ammonia ~V~crogen 
NiaauPJNimte 
Total Kjeldahl and Organic 
Ni~ogen 
Odor 
Oil and G m e  

None 
HC1 to pHc2 
4°C 
4'C, H2S04 to p H 4  
4OC, H2S04 to p H 4  
4°C. H2S04 U, p H 4  

None 
Immediate 
None 
28 days 
29 days 
28 days 

4"C, Zero headspact Immediate 
4OC, HCI or H2S04 to 28 days 
pHc2 

Orthophosphatc 
Total Phenols 
pH 
Total Phosphorus 
Residual Chlorine 
salinity 
Specific Gravity 
Sulfate 
Sulfide 

Rer immediafciy, 4OC 48 hours 
4OC, H?SO4 to p H 4  - - 28 days 
None h e h i a t e  
4OC. &SO, to pH<2 - - 28 days 
None Immediate 
None 28 days 
4°C 7 days 
4°C 25 days 
4OC, add Znhce and NaOH 7 days 
to pH>9 
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Holding 
Parameter Contninerl Preservation Time2 

sulfite 
Sulfur by Bomb 
surfactants 
Stfhtble Solid 
Dissolved Solid 
Total Solid 
Total Suspended Solid 
Volatile Solid 
Total Organic W o n  

Total Organic Halides 
Total Petroleum 
Hydrocarbons 
Turbidity 
bIetals (except chromium Vi 
and mercury) 
Chromium VI 
Mercury - Wastewater and 
Drinking water 
Mercury - Others 
Bactenolo, T 

CoHorm, fecal and total 
Standard Plate Count 
LlI%uE? 
BadNeuad  and Acid 
Exmbles - Water 

G, teflon- 
lined cap 

None 
None 
4T 
4°C 
4°C 
4°C 
4°C 
4°C 
4"C, HCI or H,SO, to 
pHc2 
4*C, &SO4 to p H 4  
4°C. H2S04 to p H 4  

Base/Neuml and Acid G, teflon- 4T 
Exaables - SoIid and Waste lined cap 

BasdNeunal and Acid G, teflon- None 
Exmbles - Concentrated lined c q  
Waste 

BTEX - Solid and Sludgs G, teflon- 4 T  

Immediate 
None 
48 hours 
48 hours 
7 days 
7 nays 
7 days 
7 days 
28 days 

7 days 
28 days 

48 hours 
6 months 

24 hours 
28 days 

38 days 

6 hours 
24 hours 

7 days for 
exuaction 
40 days after 
exmction for 
analysis 
14 days for 
exuaction 
40 days after 
exmction for 
analysis 
7 days for 
exmction 
40 days after 
exmction for 
analysis 
14 davs 

lintd stptum 
BTEX - Water G, teflon- 4"C, 0.008% NalS1O,, 14 days 

lined septum zero headspace 
Chlorinated Herbicides - G, tcflon- 4°C 7 days for 
Water lined cap exmction 

40 days after 
exmction for 
analysis 
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Holding 
Preservation Time2 Parameter Container' 

G, tcflon- 
lintd cap 

Chlorinated Herbicides - 
Solid and Waste 

14 diiys for 
e x d o n  
40 days afttr 
extraction for 
d y s i s  
14 days Volatilts - Drinking Water G, teflon- 

lined septum 
G, tcaon- 
lincd septum 

Volatilcs (excluding 2- 
chloroethylvinyktbcr) - 
Wastewater 
Volatiles - Wastewater 

4 O C  0.008% NqS203 3, 

zero headspace, HCI to pH 
C) 

14 days 

L 

4'C, 0.008% Na2S203 3, 

zero headspace 
4°C 

G, teflon- 
lined septum 
G, teflon- 
lined septum 
G, tcflon- 
lined septum 
G, d o n -  
lined septum 
G, teflon- 
lined cap 

7 nays 

Vohdles - Solid and Sludge 14 days 

Volatdes - Concenmred 
wasre 
Indusaial Solvents 

None 14 days 

4°C None 

Organochlorine Pesticides 
and PCBs 

4°C 

None 

4T 

4°C 

7 days for 
extraction 
40 days after 
exbadon for 
analysis 
7 days for 
exinction 
40 days after 
extraction for 
analysis 
7 days for 
txkaaion 
40 days after 
exmaion for 
analysis 
14 days 

PCBs in Oil G, teflon- 
lined cap 

Dioxin G, teflon- 
h e d  cap 

Total Perroleurn 
Hydrocarbon 

Carbon-I4 - Water and Soil 
Gamma Isotopes - Water 
Gamma Isotopm - Soil 
Gross Alpha and Beta - 
Water 
Gross Alpha and Beta - Soil 
Iodine-129 - Water and Soil 
Iodine- 13 1 - Water 
Neprunium - Water 
Neptunium - Soil, 
Vegetation, and Air Fdters 
Plutonium - Water 

G, teflon- 
lined sepwn 

4 T  6 months 
HNO, to pH-2 6 months 
None 6 months 
HN03 to pH-2 6 months 

None 6 months 
None 6 months 
None 6 months 
HNO, to pH-2 6 months 
None 6 months 

HN03 to pH-2 6 months 
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Boiding 
Parameter Container1 Preservation Time2 

Plutonium - Soil, 
Vcg&on, and Air Filters 
Thoxium - Water 
Thorimn - Soil. Air Filters 
Uranium - Warn 
Uranium - soil, Vegetation, 
and Air Fdters 
AmIicium -water 
Americium - Soil, 
Vegetation, and Air Fders 
Curium - Water 
Curium - Soil, Vegeration, 
and Air FIIters 
Lead-210 - Water 
m~kc1-59 - Warn and Soil 
Nicktl-63 - Water and Soil 
Phosphorus-32 - Water 
Phosphorus-32 - Soil 
Polonium - Water 
Polonium - Soil 
Prome~um-147 - Water 
Promethium-147 - Soil 
Radium-223- Water 
Radium-224 - Water 
Radium-226 - Water 
Radium-228 - Water 
Radon-222 - Water 

Radon-222 - Soil 
Strontium-89/90 - Water 
Strontium-89/90 - Soil 
Technttium-99 - Water 
Technetium-99 - Soil 
Total Alpha Radium - Water 
Total Alpha Radium - Soil 
Total Uranium - Water 
Total Uranium - Soil 
Tritium - Water, Soil, 
Vegetaion, and Air FiZters 
Iron 55 - Water 
h n  55 - Soil 

P None 

P HNG to pH-2 
P None 
P HNQ to pH-2 
P None 

P HNQ to pH-2 
P None 

P HI?Q to pH-2 
P None 
P None 
P HN03 to pH-2 
P None 
P HN03 to pH-2 
P None 
P HN03 to pH-2 
P None 
P None 
P None 
P HNO, to pH-2 
P mo3 to pH-2 
40 ml volatile 4OC, Zero helrdspace 
bottle 
P 4'C 
P mo3 to pH-2 
P None 
P HNO, to pH-2 
P None 
P FINO, to pH-2 
P None 
P HNO, to pH-2 
P None 
P 4°C 

P W@ to pH-2 
P None 

6 months 
6 months 
6 months 
6 months 

6 months - 
6 months 

6 months 
6 months 

6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
7 days 

6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 
6 months 

6 months 
6 months 

1 P = Polytthylmc; G = Glass 
Samples should be analyzed as s o w  as possible after collection. ?be holding timts listcd an maximum 
rimcs that samples may be held before analysu and be cwsidtsed valid. 
Used only ia tk prtscncc of residual chlorine. 

"himum boldins time is 24 horn whm SUE& is present All samples may be tested with Id acetare 
papex before pH adjusrments in order to demmine if sulfide is present If present m o v e  by adding 
cadmium nitme powder unnl a nepive spot test is obtained. Filter sample and add NaOH to pH 12 
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APPENDIX 3 

Field Data Information Sheet for Groundwater SampIing 

CONFIDENTIAL - COPYING GND UNAUTHORIZED USE PROHIBITED 

IT 



General Engineering Laboratories, Inc. 
QuaLlty Assurnnce Plan 

GEL QAP No.: GGQS-8901 - Rev. 9 
EUectire Date: AprU 8, 1994 

Appendix 4 

APPENDIX 4 

Chain of Custody Record 
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APPENDIX 5 

Daily Log 

-1. Rojecc ~ u x  Collmczor mu* T i m  Mco Cell P Dam h O l C m  R.c*d by 

hacription C-cs 

ODC- ca ro.  m- 
reaz hcrlx K8chod 

~ = ~ = = ~ = ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I I - I I ~ I ~ ~ I ~ ~ I I ~ I I ~ ~ ~ ~ ~ . ~ ~ ~ I I I I ~ I I ~ ~ ~ ~ ~ ~ I I ~ ~ I I I ~ I U ~ I ~ I I I ~ I ~ ~ U U ~ - - - ~  

Old O i l f w a t u  Swaracor 
205.1 

*-------------------------------------------------------------------------- 

OCC WMC&O EPA 413.1 

PH WascrlQO EPA 150.1 

IDC UaacataO EPA 415.1 

9403444-01 CCmO191 AGil  C m  Dz-0 1325 21-HBX-91 3 14 05-APX-94 TAU 

94-71-L341 

10748.1 
-------------------------------------*-------------------------------- 

DWVUA-XEC DrinklQO W A  524.2 

NO3 m-0 EPA 300.0 

ACZD PREP 
a - r c a  
C1 

N-mEE 
=-!dm 
CJ-ICP 

KG- 

PB-CTM 

DM 

LY-SC? 

EPA ZOO 

=PA 1 0 0 . 7  

:?A 1 3 5 . 1  

rSrn 4282 

.GT?l D2036 

=?A 200.7 . 
E?A 245.1 

6?A 219.2 

E?A 150.1 
EPA 200.7 
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APPENDIX 6 

Radioactive Shipment Inventory Sheet 

Shipment Reference No. Date Received: 

Received By: No. of Samples in Shipment: 

Total Shipment Activity Tritium (uCi) 

Atomic # 2-98 (uCi) 

If activity is from non tritium isotopes, list thc isotopes below: 

Sample Information: 

Sample LD 

Labontory LD. 

Sample Surface 
Reading ( m m )  

Removable alpha 
c o n h t i o n  ( d P d  100an2) 

Removable beta 
conmuinadon (dprn/ 100cm2) 

Show calculations if t o d  shipment sample acrivity was calculated &om individual samples. 
Attach applicable client information: 

- -  

Reviewed and Approved: Date: 

CONFIDENTIAL - COPYING AND UNAUTHORIZED USE PROHIBITED 
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Certificate of Analysis 

GENERAL ENGINEERING LABORATORIES, INC. 
Environmtnlal Consulting md hrul y t l a l  Services a -c- 

R 
NC 

LRllUlRU 
DY 

sc lm w 
RI QZZY 

Meeting Today's Nceor VA 0111 

With a Vision for Tomonow vt mrm 
CERTIFICATE OF ANALYSIS 

R c m  Dart: Jamuy 13.1994 Page 1 of 1 

Sample ID 
mlD 
Manix : WasrcHZO 
Dale C O W  : O W  
DaQ Rtetived : 0 1m5m 
Priority : Rollrint 
CalIerarr : Cliar 

R n m c t s  Qualifier R a u l t  Unib McLhod d l p t  Date Time 

Hetab And* 

M- 0.900 ufl EPA 245.1 
Gencrnl Che- 

Qlanie;ri O r y g a l  Denand 164 my1 EPA410.4 
Cymide. Total 0.152 m g l  EPA 3353 
maridu 155 m g l  EPA 300a 
Sulfapus04 1200 my1 EPA 3009 
Phtnok Total 580 u u l  EPA 420.1 
Phasphom*T~trKM am mu1 =A 3a-l 

Tbc CoiIoring p n p  prorrdura r u e  perlormed: 
M==Y 

This data mat has been prepad and reviewed 
in with h e r d  E n + e g  Idmatones 
nandasdopuaringproeedmLPleavdha 
MY 9utslioru ta you Prajas Manager, 

P 0. Box 50713 Chatlcs~on. South Cuolina 29417 
PIonr t903) 536-8171 ' FU (803) 766-1178 
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Appendix 7 

The following ~emrs and symbols may be used in npons of analytical dab: 

Units of h a  content uprrucd in Brirish Units 

Units of r u n p a r r e  expressed in degrees Celsius a dcgrus Eahrcnhcir 

Indicates cbe m u r u d  value b lcls the value 

Indialtr the measured vrluc is rhan value 

UNU of mrbidity expressed as ~cphelommic Turbidity Units 

pmhostun Unirr of specific condueunce u p &  in 

pCih Uniu o i  ndioacriviy expressed rr 

mg/Kg. m g L  UNB d cortcanuation in milligram pet kilogram for solids and millignmr per titer for 
liquids. Also rciemd lo as Etnt &rMillion ot "ppm' when rhc assumption can be made 
Qu h e  specific gravity is one (density = 1 gdml). 

p g l ~ g .  g g h  Units of c o m u u i o n  in.micro~gunr pu Irilognm for solids and micrognmr p u  Liter for 
liquids. Also r e f a d  to u Eu BiIlion or 'ppb' when the =sumption can be madc 
that the spefific gnviry is One (dcarily = 1 @mi). 

m u d  UDju of conccntrarion in millilircn pcrcubii m e w  for gasa. Also referred to as E m  
per Million or 'ppm' 

voIQ Units oi concenuarion expressed on a vglumejwlumc basis (c.g.. litus per 100 liten) 

w9 Uniu of conccnnation expressed on I wcighrhvetgfit basis kg.. grams per 100 grams) 

WPN Units of bactuiolo~cll  ruults e x p s e d  as Most b b a b l c  ?lumber 

THE A C C L i C Y  OF ALL AVALYTICU. RESULTS XS W A R W  FOR THE SAMPLE A S  TT IS 
RECEIVED BY THE LABORATORY. WARRAhlY FOR THE I K l E G W  OF THE SAMPLE BEGISS AT 
THE XME lT IS PUCED IN TfIE POSSESSION OF ALTHORIZEP GENERAL ENGlNEERfNG 
LhBORATORLES PERSOWEL. AIL OTHER 'MARUNITS. EXPRESSED OR MPUED. ARE 
DISCLAIMED. LIABILlTY V UhltTED f 0 THE C O S  0FTl-E ANALYSIS. 

CONFIDENTIAL - COPMNG AND UNAUTHORIZED USE PROHIBITED 
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APPENDIX 8 

Level 2 Certificate of Anaiysis 

GENERAL ENGINEERING LABOIRATORIES, INC. 
Enrironmcnlal Consultlag and h l # d  Stmicu L.k*-m C o r t l l i c a c ~ n *  a rt nltsc117294 

IIC 133 

x LOLtO 

Tw 02934 

Mecling Today's Ncc6s va O O ~ I L  

With a W i n  lor Tomonow CERTIRCATE OF ANALYSIS 
W 99981719 

tn r rocer  Rmmmlc 0-1 QL kits 

h r c u r y  0.900 
~ S O A O ~ I U ~  ICCMI ma 4 ~ 0 . 4  

O l r L u l  o w - n  D ~ M  164. 
QanAda by U L  h c h d :  ma 331.3 
EI.~L&. T O C ~ L  0.112 
Ioa Or-CDgLaPhy MOCM: LIA 100.0 
h l a r l b .  15s. 
I* Clarmatoprrphy )(.&dl C?A 300.0 
%Lf.C. a. so4 1200 
U A  W.ch41 t?A 420.1 

Phmol*. rota1 510. 
tmehnlcon lrcbodt V A  111.1 
?holphorua. t o t a l  am PO4 1.00 

Ucchz 41415 IW b a l w c :  M R I A :  Ol/t0/94 m: 1234 

?r.p U p t t  *OC OO?r Ot/OC/94 tOTt 1300 
0.200 -1911 

- c a t  41411 I*I kulymtt  ~ l m  DOAI o t / a l / H  mAt 1100 

10.0 vtl 
mccnr 41413 M * u l v c :  JDT mh: 61/19/94 ~ A I  1600 

0.0100 q / t  
L.cci: 414U Rm AmeLysc: un Wh: 01111194 mA: L237 

1 . 7  q/l 
ucu: 1i4m lu -1y.t; m mt a 1 / 1 1 / ~  =A: L I S T  

75.0 q / L  
wecni 41406. RP h ~ p c :  a n  OO*: 01/07/94 mAt 1400 

114. 11411 

ucent  41t22 lhn h ~ y m r :  C ~ E  ma 01/t0/94 ma:  1300 
1.30 -/I 

P.O. Box 30712 Chvluton. Sou& Carolina 29417 
Phone (803) 556-8171 Fax (803) 7661178 
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Appendix 8 

The following m and symbols may be used in repons of analytical dam 

B n l  Uniu of hut conun~ uprusd in British Dcmul Ynirs 

'C or 'F Units of tcmpumm uprawd ia &pees Celsius a dcgrw Ea!uwkit 

> Indium Lbe m c ~ s u d  v l t ~  is -the thcpotted vdue 

KN Units of turbidity e x p ~ ~ d  as ?icphelomcaic lurbidity Units 

pCih Units of ndioactiviry expressed as 

m N g .  mgA Units oicoacenmlion in ariilignmc per kilogram for solids ;md millipms per liter for 
liquids. Also r s f d  to a Eer H i o n  or 'pprn" whcn h e  jsnunption can be made 
that the specific gravity is one (dcntuy = t gmlrnl). 

pg/Kg. pgiL Units of concenmhn in micrograms ptr !dogram far solids and m i a o g m  per titer for 
liquids. Also rtftnd to u EX Billion or 'ppb' whcn the assumplion can be made 
h t  the spcdh  g n v i g  is one ( d a i r y  = i gdud) .  

mumJ Units of conc~~llt ion in milliliters per cubic meur for gases. Also referred to as 
Ecr Million or 'ppm' 

vol% U ~ t s  of concenmion exprcscd on a volume/volumc bask (c.g.. litcn per 100 liters) 

w 8  Units o i  conccnmtion expressed on a weighdweighr barb (c.g.. gmm per tOO gram) 

T!4TC f nits oi boctcriologicJ tcsu~ts urpmsed tr TOO Yumemu 10 count 

THE ACCt'RACY OF ALL ANALYTICAL RESULTS IS WARRrtVTED FOR THE Sr\lMPtE AS TT TS 
XECEIVED BY THE LABOUT ORY. W A R R A W  FOR THE m G W N  OF THE SAMPLE BEGTXS AT 
THE T M E  IT 1s PIACED IN THE POSSESSION OF ALTHORCZED G E N E R U  ENGINEEiZING 
UBORATORXES PERSOWEL ALL OTHER WARIM.MTES. EXPRESSED OR MPLED. ARE 
D I S C U M 3 .  LIABILITY IS LfhllTED TO THE COST OFTHE ANALYSIS. 
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APPENDLY 9 

Level 3 Certificate of Analysis 

GENERAL ENGINEERING LABORATORIES, INC. 
Environmenul Consulting and A a r i y t i u l  Semi- -r-q ar r&t imr lau  

T t  W l l l s / a l t s 4  

Y: 213 

sc 1OIZO 

T* 02134 

Meeting Today's Neeas VA 00151 

With a Viim for Tomorrow n ~ r n a r t r  
CERTIFICATE OF ANALYSIS 

Ptar2Ur-f 0 . m  

S: B l o l ~ l ~ l  lCCDOlt U k  410.4 

C h w l ~ a l  O=).9.n O v n d  141. 

S t  Cymnld. by U A  t m r M t  t?& 335.2 

cya(lkd.. ZOCAl 0.112 

I C s  ton Chroucagra@ny l c c h d t  LTL 100.0 

C3Loridmm 133. 
E: loll QLQ.COlrmpky P b C h a :  L)L 100.0 

r r l tacm an 1- 1200 

I s 1  U A  tmchar mA 120.1 

Ilkanoh. t o t a l  580 .  
UI t a e n n l c m  l c c h a :  L1A 363.1 

?ho8ph0r~s. Total  a s  W4 0 -00 

f h l a  -11 Cmporc has b n  pteoarmd and sew;- 

tn accorbncm with &-era1 LaqLnurieq h b o r ~ c u r l w s  
lc*nd.rd o p u a c l n q  preedurme. T l u u  &met 
any ~ o a c i o m m  co put rto)ocf m u q m r .  

be*: 4t4lS tun w l y 8 t :  *Dr =I 01110194 TQhr 1234 or 
?r.p IU.Iysc: AW WTr 011OCfI4 mrr l300 or 

0.200 uql l  t z l  4 .0120 0.1341 l o l r  

b c c h z  41461 Rum *UIymtr -1 We41 01107114 r n t  1100 OK 

10.0 1911 1 x 1  O.¶CO I.??% 18.7t 

L.cC)I: 4l453 t u n  r r u l y r r r  JDI a a ~ a  Ol110194 ~ A I  1100 OK 

o.0100 .of1 1t1  0.00 13.1r  as.^ 

kc=*:  41488 ma ~ L y m t :  M -1 01111194 TOAI u s 7  OK 

2-75 -11 1:so 0.00 1 ta.1c 

bmtcn: 414W h n  &alysrr Ur Do*r O t l t l l l 4  mt 1257 or 
7 . 0  -I1 It100 0.0200 -0.SS4b S S . S t  

L.rsllr a1406 Ron h a l y s t :  JTn Dorr 01/01/94 TOAM 1400 or 
125.  m q l l  lt2S -9.300 2.02% LZOb 

b r e h r  41422 *.a *rulysc! eee Dor: OlflP194 ?Oar l ¶W or  
1-00 W l l  1:lO 0.0200 0.001 40.01 

P.O. Box 30712 Omlcrron. Sou@ Carolina 2941; 
Phone (803) 556-8171 ' Fax (803) 766-1178 
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The following tcm and symbols may be used in npom of analytical dam 

BTU Uniu of h u t  cnn~cn~ expressed in British Thermal Units 

'C or T Uniu of runpmtvn uprrurd in dcgrccl Cclnus or h g r t a  E M e i t  

c Iadicaru the m u d  value b rhrn mpmrcpantd vatuc 

> Indicates thc m c u d  value is than mpned value 

EClU Units of turb~dity cxpruwd as Ycphelomenic Iurbidiry Units 

pmhodcm Unitt  of speafic condunvlcc expressed in 

a Units of radiomiviry expressed as 

mglKg, mgl l  Units o i  concmnarion in millignm, per kifogram far rotids md pu tilcr far 
liquids. Also referred to as Em Miltion or "pprn' when he smmption cyl be m& 
hat rhe specific gnviry is one (density = i gm/ml). 

pg/Xg. pP/L URirr of conctntmtioa in miwgruar per kilogram for solids and miEmgr~mr per liter for 
liquids. Also ~ i m ~ d  to s PU BiiiOn or 'ppb" when rhc assumplion can be rmdc 
that the spxific gmvity is one (dmsiry = I pm/ml). 

mVm' Uaiu of canctnmtion in milliiilur per cubic meter for gases. Also r r f d  to as pans 
Eer Million or 'pprn.' 

wl% Uniu of conccntnnon expressed on r volumclvalumt bass (e.3.. litcrs per 100 lircn) 

wt% Uniu oi conccnmrion uprcsscd on r uright/weighr b u u  {c.g.. gramr per 100 gnm) 

MPN Unirs of bac:crioiog~c~l rcsuirs c x p ~ s s d  u ~ O S I  fmbsble ~ u m b c :  

THE A C C U U C I  OF ALL AWLYTIC.AL RESULTS IS W A R M E D  FOR T?fE SAMPLE AS IT IS 
RELESVED BY X U B O U T O R Y .  WARRiLhTI FOR ME WTEGRI'R OF THE SAMPLE BEGLiS AT 
THE TE4E IT IS PLACED IN THE ?OSSESSlON OF ALTHORIZED G M U L  LYGLiEEiUNG 
LABORATORIES PESONNEL ALL OTHER WARR\YnES. E-.PRESSED OR MPUED, .+RE 
DISCL..\IMED. U B I L I T Y  IS LIhllTED TO THE COST OF THE ANALYSIS. 
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Forrn GEL,lnc.-XXX 
(Rev. 6/21/93) LOO DATE: 

MASTER LOG NO: 

GENERAL ENGINEERING LABORATORIES, INC 
NON CONFORMANCES, CORRECTIVE ACTION AND VARIANCES 

MASTER LOG 

NCRN: CARR#: 

DATE OF NCR ORIGINATION: DATE OF CARR ORIGINATION: 

NAME OF NCR ORIGINATOR: NAME OF CARR ORIGINATOR: 

SOURCE OF NONCONK3RWE: RESPONSIBLE PARTY OF CARR: 

TYPE OF DISPOSITION': DUE DATE OF CARR: 

DATE OF DISPOSITION: DATE CARR CLOSED: 

DATE NCR CLOSED: 

Il WHAT IS THE SIGNIFICANT OR REOCCURING PROBLEM?: 

II DISCRIPTION OF ACTION TAKEN: 

.,. *<\r4$'" * .,. *,,<; . 11 m ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : - l ;  ~e~li . ' ' i?;  flewom 3. Use A9 is 4. RBlurfi to  ando or 5. Scrap 6. Deslgd.~hangqt 7, ~ o ~ p l e $ ' l  

P 
Page 1 
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APPENDIX 11 

Company-Wide Nonconformance Report 

Please review within 24 hours of reixipt. 
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NCR Review & Dimsition Rtvicw or Apamvd: 
15. Q Ptoctss Conml Rtvlcw Datc 

16. Origmamr's Ludcr/Supemsor NamuSig Dare 

Corrrctivc Action Rmuat and Aumval: 
18. CA Requcslcd: Prinr Name and Sign Dace 

1 
19. Co&ve Acnon Apprwai Date 

I 
17. h@arorZs ,Manager NanWSignatun 

I I 0. Coacctivc hcuon NumDcr 
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NCR initiator btmdiorrr: Complete item I thmugb 12 Da not l u v e  item blrnlr Complet. o r  mark %A" 
I. C ~ ( ~ ~ t ~ ~ t r r , N ~ n u m b a ~ h ( ~ y - ~ t o r G r o u p - F u n ~ ~ - S a q u m a : ~ ~ ) p u r u a .  

camnmlrr ~ E P ~ g U x m t m k s r G E L .  High Rvity Studit& * HPS 
Pbysia. hc 3 EPf 

Dcparrmrms of hitiam hAw S c n i c a  - AS Collsulling En-g = CE QI*Jity ASUUOC = QA . .  . 
khnsaaaveScnices=AD CusmmaSavtet-CS bhketing-MK None=XX 

oiiaitiamc Orpnicbaiysis-OA Marltmysis 
'" --'"=DR r b l h b i ~ ~ = M I  SaUpkffepuubarSP DurRcpaMIg 

libruySeniat-W R d a r r M - P C  h h m a h a S ~ = I S  Aif@abty=AQ 
Proja!-=PM PreldSa*ica-FS Ntmc-XX 

Seq- 9 1 . r n # ( t ~ ~ ~ ~ t ~ o r r m k r ~ s e q u e ~ e e ~ o a )  . 
E M ~ P ~  NCR n u d e r  = GEL-QA-DR-OI 

Z Write~bc~e~PrrmbaandlotPiMmbcr~prllcsipN~+.rywhrvts~i~k~bC~~lbrwghrrview 
m d r p p r w r L i t m r y k ~ t ~ b a l d h i d p g ~ .  T o ~ g ~ s u i k e r h m o s h . i n i r i P l ~ ~  

3. b u t I b e N C R ~ R c v Q .  k r P o s i l i t i r ~ m r c v L e t h e N C R r e p L c c r h e N ~ m i ~ m a r r t y a o d t E u c m e c o m c t  
rtvirioll larmkr. Rman -rep- NLR to QIPiity Raru bghcr. 

4- WritcinIhedoteIhuyminithedtbtN(3R. 
5. Write in ongutads a f f i i  mmpimy ~UEIG dcpMmmta b o o  in l h a t s q u e  

Examplc GEL Quaiicy ArsuMct: Quaiity Ma~gcmca S m .  Example: GEL; Q d i c y  hnmtcz Rcporcmg: Example: 
GEL Anrlyutal Scrvica; ax2 mews d y u  

6. Identify tbe typc of n- Did il involve material. ar~ i l u n  a p- or a kiohbcd puht? Oock applimblc box. 
7. Nmuid Refutoce i d m r i f i o n :  This number should idcntib twcudonning ifmu [oe dbp&k sucb ts: lahatory ID 

number. b a d  nmkr. QC number, pmjea numkr. a Purcbaw Order N u m k  solvent loi hmuueot number. 
8. Idcnufy the source of tbc quality requiruneoo: sundard operariog pracedurc. W t y  plan, dicnt conuaa rtquknnmu. 

or ciicnt specific qualily wuraau pmjm plan, purchase d o c u c n L  cogincuing dmwiog. t~tginccring spccificauons, other 
s p c c i f i d ~  Check as many Y apply. 

9, If b e  nonconformana nsulrtd fmm purchased maw irun. or scrvicz write in the aame of rhc supplier and indicate if 
procured Erom a Rrrcbaw Onkr, Rucharc Requisition or any orbu procurrmcnL Olbcrwe en= WA 

10. Lf rbc nwconfonnance resulted from b e  Wum of a qualiry acceptance uc of a purcbucd product or service, assign an 
appmpriatc tcst refumcr numbu. fhis number should rzkr Ihc failure data -ie in the fumre. Othenvisc enter 
N l k  

11. In be spaa provided m k  rhc @euiont or rhe nquirrmcnfs a h .  the n w m d o ~  Exmple: "Solvent ordered was 
mogndc: received reagent grade." Example: 'Oldacd thrtt use of solvent. received oaly two." B e u w  more h n  one 
n ~ n c c t d a u m n ~  u a  happen with a s in~l t  pwcbsc order. irtmite uch nonconformance stuting wicb the nun- one. 

12 Lnitiaror must prmc namt sign, and date NCR 

Nonconfomnce Rc+w Crwp WRG) inrtructions: Complete item 13 and 14. 
13. In Ihe spact providal the NRG -uovc dcscnba h e  disporioon of a h  noomdomanu. Exampic T e r n  lo vendof '; 

Example: -Mak solvent lo be ured for g h w a r c  cluning only:" Exampk: -R&w plans to as-built andidon' 
14. NRG repft~~~uuvc prints hismu rum+ slgm and darer Lit rbc uamcr of orbtr NRG pamcipanu. If dirposicioning tbc 

noncodormana r r q u ~  a capid cxpuuc a change in policy or a proecdlrnl m g c .  &en mamgqemcnt and qrutrty approval IS 

rqurrcd prior la dipeiuonmg. In th c b u k  I c  -management appmvd" box. Otbcnvist. diiposlrion the w n c o n i o ~ c c  
as asaibcd in item t13 and ckck Iht 'rtvicw' box. Fanvard UIC completed NCR lo Qualiry Rocuc Conwl for =view. 

PI- review within 24 houn of rceeipl  

Marwgcment Renew or Approval 
15. Qudity Racers Control Enginca inuructioru: Rcvirw Ihe NCR Evaluate NCR fm complctcncy accmcy and dispositiop of 

noncmformaoce. Sign, darc NCR md fonvprd to originalan ludcr or supervrsor. Follow-up as nccuury. For rtqueslcd 
approval, nview and approve or disapprove the diposiuoh for disapproval, starc reasons on NCR aod =urn to NRG or 
origtnaux. To apjmve, fonvard la origiwon I a d a  or supisor.  

16. Oliginvorr h a d i a &  Lt3dtr of Supervirw. Review the NCR Review ot rppmvc Ibc cwPmmmdcd disporith. To approve. 
sign. tiate NCR and lo& u, origrrroton manager. To diuppmvc swu w a r  on NCR md retura to NRG or onginalor. 
Forward appmved NCR ro O r i m  Managa. 

17. Originators ~Managcr. Review rhc NCR ~ e v &  or spprove/disapprovc rbe ~ c ~ m m a r d e d  dispitiou. Complete as in item 16. 
Forward approved NCR to Quality Pr~cers Engineer. Auacb suppomug n o w  reads. or docuncnu Irom my Noluuon pnxcss. 

Cormctive Action Rcquat a d  Approval 
IS. For -Live or d+rulL advase condjdont lo quality. q u a i  comclivc adon. Any cmploya  may rcqucrt mmcuvc acdon. 
19. Quality Assma maoagu WIII approvddduappmve q u o r  for eomctivc saioD and date. 
20. Q d i r y  Proms Edginsr. Quality ArnrrPlcc M g u  or Quality Auditor will assign a d v e  action number. 
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APPENDIX 12 

Company-Wide Corrective Action Request and Report 

I 1 

1. Non~o~amance.  h d h  kmding, h b h  or Complaint Dcscnpion: 

;. CA Rcqumcr 6. ManagarCbamplon Rtspomble for l m p l e m e ~ c  7. Proposed lmpicmcnrawn Dm: 

COMPANY-WDDE CORRECTIVE ACTION REQUEST AND REPORT 
Complete tach item 

(See htructions on Bcvetse Side) 
CARR No. 1 2 Cmccnvc b w  Ticlc 

I 

LO. Contvnmcnt Acrions. ti any: 

3. Date Opcnod: 

1 1 

1 I .  Root Csusc(s): 

!. Tum Members and Telephones 

i4. ACnOnS t~ Prevent Rcnarrnce: 

9. QA Manager Appmval: 

15. Lessons Ltunea; Who can Benefic uom Lessons Learned? 

CONFIDENTIAL - COPYING AND UNAUTHORIZED USE PROHIBITED 

IT - 

i6. Prcpacds) Namt;ts)/Datt: 17. Approval: Rcsponsrbk Manager Name, Sipuurc ,  Dau: 

1 Y. Rencwf~ppro~e:  QA ~ ~ a n a p  

Supplcrnenvl Rgcr Amhcd? 
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COMPANY-WlDE CORREtIlVE ACTION REQUEST 
AND REPORT INSTRUCTIONS 

(CmR INSrRUrnONS) 
(See "Conduceing Comctin Actions" SOP for details.) 

I .  Month, day and year this CARR was initiated. 

2. Name of person r t g d g  a d v e  acrion. - 
3. Cornpiered by employee rcqaePeing comcdvc acrion or wry Assurance Manager. 

4. AYtgaed by QuaIiry Format is CARRYarMonrhDay-#. Exynplc 
CARU9300520-0 1. 

5 .  Assigned by Quality Assurance. Examples: 1) Acme Elacuic Audit Fiading 005. 2) 
Employee Concun - Lack of Wabtr Fountaim or 3) Product FaiIurc. Acme W c .  

6. Name of manager responsibIc for achieving corrective action. This wi l l  be determined by 
Qualiry Assurance Manager by coascnsus. 

7. Name and Tckphant Numbers of Comctive Action Team membcrs completed by 
responsible manager. 

8. This is an csdmate of the date that the c o ~ v e  action will be fully implementtd. Changes 
require approval by Qualiry Asnuance. 

9. Quafiry &unnct Marqer reviews items i duough 8, grants approval to initiate comctivt 
action. 

10. Spcdy what was done to verify the cffetivenerr of the comctive action before it was 
made permantnt. 

1 I. Idcnafy the root causes for the problem condidon. 

12. Specify what was done to vtnfy the effecuventss of the comctive acrion before it was 
made permanent 

13. Specify what comctive action was implcmenlcd ta solve the probiun. 

14. What actions w m  r;tlen to prevent rrcumxe of the pmbiern. Spcdy. 

15. From the problem analysis and the comctivc action, wnat Itssons were levned and who 
can bcncfit from the lessons Itanted 

16. Name of person(s) cornplefing iums 10 through 15. 

17. Approval of the comctivc action as impltmenud by rtsponsiblc manager. 

13. Review and approval of comcrivc  on closure by Quality Assume Manger. 
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APPENDLY 13 

TRACKING STATUS FOR CORRECTIVE ACTION 

( Dates I 
t) 

I Request for Corrective Action: 

11 CA Sent to Responsible Party: 

H C A  Returned for QA Manager Approval: 

CA Returned to Responsible Party to Begin Action: 

Sbtus Comments 

I 

Conclusion of Corrective Action Memo to Requester (Optional): 
Dare 
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INTRODUCTION 

This Laboratory Quality Assurance Plan describes the quality 
assurance and quality control systems in place at NET Cambridqe. 
The ~uality Assurance Program at cambridge is based on the bellef 
that quality is the key to maintaining leadership rn the 
analytical industry. 

MANAGEMENT POLICY ITATEMENT 

NET subscribes to the highest standard of quality in its 
analytical and technical services programs. Specifically, the 
Company's policies are: 

To conduct laboratory operations within the context of a well 
defined quality assurance program; 

To communicate the scope and content of the QA Program 
internally, and to train each employee in its application; 

To report data to customers only when it has met NET'S full 
QA requirements; 

To remove from commercial availability any analysis offered 
by a NET laboratory if that laboratory falls to demonstrate 
that it can consistently perform that analysis to NETfs high 
quality standard based on the Interlaboratory Testing 
Program; 

To resolve to the client's full satisfaction any questions 
concerning validity or accuracy of analytical data reported 
by NET to the customer; 

NET cambridge is committed to providing quality services to our 
clients while complying with state and federal regulatory 
agencies. Implementation of the policies, principles and 
practices defined in the Laboratory Quality Assurance Plan is the 
responsibility of every NET cambridge employee. This document 
provides quldance to employees for fulfilling their 
responsibilities and serves as a statement of the laboratory's 
commitment to quality to external parties. 
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Organfeation 

National Environmental Testing Inc. is a nationwide network 
of environmental testing laboratories. The Cambridge Division 
formerly Cambridge Analytical Associates, was acqulred by NET 
in September, 1989. 

Figure 1.1 is the Orqanizational chart for t h e  Cambridge 
~ivision. The responsibilities of key individuals within the 
cambridge ~ivision of NET are summarized in section 1.2. 
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The responsibilities of the individuals associated with this 
~uality Assurance/Quality Control (QA/QC) program and 
illustrated in Figure 4.1 are as follows: 

o Division Uanaaer 

The ~ivision Manager oversees technical operations and 
business development, including marketing, capital 
budgeting, contract negotiation, management review and 
quality assurance. 

o gualitv Assurance coordinatoy 

The ~uality Assurance Coordinator is responsible for 
development, application, and evaluation of quality control 
and quality assurance procedures for environmental 
analytrcal programs. This responsibility involves: 

1. monitoring laboratory activities to determine conformance 
with authorized quality assurance policy, and 
implementing appropriate steps to ensure adherence to 
quality assurance programs; 

2 ,  evaluating data quality and maintaining records on 
related QC charts and other pertinent information; 

3 .  administering intralaboratory and interlaboratory QA 
efforts ; 

4. reviewing performance evaluation results; 

5. preparing quality assurance reports to management; and 

6. managing a corrective action system. 

o Director of Proiect Manaaement 

The Director of Project Management is responsible for client 
support and service functions, and internal technical sup- 
port staff. These responsibilities include planning and 
managing the technical, business development, and human 
resource functions of the Project Management Department to 
meet company and program goals. 
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The Project Manaaer 

Project Managers are responsible for communication of the 
vork plan and initiatinq work plan revisions in accordance 
with the client's directions. This responsibility includes: 

1. communicating the analytical capabilities of the 
laboratory accurately; 

2. ensuring that the expectations and requests of the 
client are communicated to the laboratory managers; 

reviewinq logged in jobs 
and sendlng the client an 

for accuracy and completeness, 
acknowledgement of receipt; 

4 .  informing the client of project progress; 

Director of Analytical Services 

The Director of Analytical Services is responsible for 
operation and coordination of the organics and inorganics 
laboratories. This responsibility includes: 

1. organizing the personnel, equipment, and materials in 
the manner required to meet the objectives of the 
analytical tasks of the project; 

2 .  maintaining contact with the project manager in areas of 
technical concern, and advislng on progress, needs, and 
potential problems of the various tasks. 

u b o r a t o r v  Manaaers 

Laboratory Managers for GCMS, Inorganics and Extraction & GC 
are responsible for directing the activities and monitoring 
the performance of supervisors and analysts to ensure that 
they are adhering to high technical standards and to the 
budget and task schedules. This includes: 

1. providing technical directions in conduct of laboratory 
operations and resolving day to day operation's issues; 
and 

2. reviewing analytical data for validity, clarity, and 
compliance with project requirements. 
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Supervisors of each laboratory are responsible for ensuring 
that analysts are meeting the production and quality 
objectives of the project. This responsibility includes: 

I. training analysts in specified laboratory QC and 
analytical procedures; 

2. verifying that laboratory QC and analytical procedures 
are being followed as specified; and 

3. reviewing sample QC data at least daily. This will 
include examination of raw data such as chromatograms 
(and checking of calculations for a minimum of 10% for 
the samples analyzed) as well as an inspection of 
reduced data, calibration cunres, and laboratory 
notebooks. 

o Laboratom Analvsts 

Analysts are responsible for each task identified in the 
scope of work. They are responsible for performing the 
laboratory technical activities within their tasks. In 
execution of their duties, the analysts are expected to: 

1. assist in planning for each phase of their tasks and in 
defining oblectives and activities; 

2. respond to work plan revisions related to their tasks; 

3 .  advise their supervisors of progress, needs, and 
potential problems of their tasks. 

o Sample Custodian 

Sample Custodians ensure that samples are distributed and 
returned in accordance with internal chain-of- custody 
procedures. This includes: 

1. signing far the incoming field samples and verify the 
data entered on the chain-of-custody forms; 

2. entering sample information into a computerized system 
for tracking and reporting; 

3 .  documenting the transfer of samples within the facility. 
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Supervisors of each laboratory are responsible for ensuring 
that analysts are meeting the production and quality 
objectives of the project. This responsibility includes: 

1. training analysts in specified laboratory QC and 
analytical procedures; 

2. verifying that laboratory QC and analytical procedures 
are being followed as specified; and 

3. reviewing sample QC data atleastdaily. This will 
include examination of raw data such as chromatograms 
(and checking of calculations for a minimum of 10% for 
the samples analyzed) as well as an inspection of 
reduced data, calibration curves, and laboratory 
notebooks. 

Analysts are responsible for each task identified in the 
scope of work. They are responsible for performing the 
laboratory technical activities within therr tasks. In 
execution of their duties, the analysts are expected to: 

1. assist in planning for each phase of their tasks and i n  
defining objectives and activities; 

2 .  respond to work plan revisions related to their tasks; 

3. advise their supervisors of progress, needs, and 
potential problems of their tasks. 

o S a m ~ l e  custodian 

Sample Custodians ensure that samples are distributed and 
returned in accordance w i t h  internal chain-of- custody 
procedures. This includes: 

1. signing for the incoming field samples and verify the 
data entered on the chain-of-custody forms; 

2. entering sample information into a computerized system 
for tracking and reporting; 

3 .  documenting the transfer of samples within the facility. 
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2. Training 

2.1 Requirements 

~ l l  analysts are required to demonstrate proficiency in the analyses 
they will be performing prior to working on actual samples. The 
trazning encompasses the analytical procedures to be utilized, the 
elements of quality control to be associated w i t h  the procedure, and 
the necessary safety information. A11 of these elements are 
included in each Standard Operating Procedure. Training is 
conducted by senior laboratory personnel, and requires that each 
analyst be familiar w i t h  the SOP associated with the task, observe 
an experienced analyst perform the analysis, work under direct 
supervision, and finally demonstrate proficiency at the analysis. 
In addition to this internal training, employees are encouraged to 
participate in short courses available from instrument manufacturers 
and professional development seminars. 

Each analyst has a personal file that includes a job description, a 
resume and a training record. All of these are reviewed and updated 
every six months concurrent with the employees performance planning 
and review schedule. 
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Training 

All analysts are required to demonstrate proficiency in the analyses 
they will be performing prior to working on actual samples. The 
training encompasses the analytical procedures to be utilized, the 
elements of quality control to be associated with the procedure, and 
the necessary safety information. All of these elements are 
included in each Standard Operating Procedure. Training is 
conducted by senior laboratory personnel, and requires that each 
analyst be familiar w i t h  the SOP associated vith the task, observe 
an experienced analyst perform the analysis, work under d i r e c t  
supervision, and finally demonstrate proficiency a t  the analysis. 
In addition to this internal training, employees are encouraged to 
participate in short courses available from instrument manufacturers 
and professional development seminars. 

2.2 Documentation 

Each analyst has a personal file that includes a job description, a 
resume and a training record. All of these are reviewed and updated 
every s i x  months concurrent with the employees performance planning 
and review schedule. 
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3.0 8UlPLE CUBTODY 

3.1 chain-of-Custody Procedures 

The purpose of chain-of-custody procedures is to document in a 
legally defensible manner, the transfer of custody for each 
sample from collection through analysis to disposal. The 
sample custody procedures to be used conform to the guidelines 
of the U . S .  EPA Contract Laboratory Program, and are performed 
under the supervision of the Sample Custodian. The Sample 
Custodian will have primary responsibility for ensurlng 
chain-of-custody procedures are followed and all documentation 
is properly executed. 

When samples arrive at NET-Cambridge, the Sample Custodian is 
responsible for signing the air bills, and documenting the 
condition of the locked or sealed shipping box on the custody 
form. He/She then checks the temperature of the cooler, and 
records this temperature in a logbook. Information on the 
condition of the samples is recorded on the chain of custody 
form and may also be recorded in a logbook if requested for a 
project of client. Sample label information (see Figure 3.1) 
is checked against the custody record, (Figure 3.2). For 
HAZWRAP and NEESA samples the pH of all preserved samples, 
except volatiles is checked and recorded. Samples are then 
logged into the Laboratory Information Management System 
(LIMS), and are assigned laboratory identification numbers in 
serialized ascending sequence. The sample log-in record will 
include the sample number, dates of collection and receipt, the 
condition of the samples at receipt, the assigned laboratory 
number, sample preparation, sample distribution and other 
pertinent ~nformatlon. Sample labels that include the 
laboratory's internal sample number, the job number which 
allows samples to be grouped appropriately, the clients name 
and sample ~dentification, the date of recelpt and the disposal 
date are qenerated. The sample custodian is responsible for 
affixing internal sample labels to each sample. The 
laboratories are informed that samples have been received 
through scheduled generation of scheduling lists. 
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3.0 BMPLE CUSTODY 

The purpose of chain-of-custody procedures is to document in a 
legally defensible manner, the transfer of custody for each 
sample from collection through analysis to disposal. The 
sample custody procedures to be used conform to the guidelines 
of the U.S. EPA Contract Laboratory Program, and are performed 
under the supervision of the Sample Custodian. The Sample 
Custodian will have primary res onsibility for ensurlng 

is properly executed. 
P chain-of-custody procedures are fol owed and all documentation 

3.2 Sample Receipt 

When samples arrive at NET-Cambridge, the Sample Custodian is 
responsible for signing the air bills, and documenting the 
condition of the locked or sealed shipping box on the custody 
form. He/She then checks the temperature of the cooler, and 
records this temperature in a logbook. Information on the 
condition of the samples is recorded on the chain of custody 
form and may also be recorded in a logbook if requested for a 
project of client. Sample label information (see Figure 3.1) 
is checked against the custody record, (Figure 32). For 
HAZWRAP and NEESA samples the pH of all preserved samples, 
except volatiles is checked and recorded. Samples are then 
logged into the Laboratory Information Management System 
(LIMS), and are assigned laboratory identification numbers in 
serialized ascending sequence. The sample log-in record will 
include the sample number, dates of collection and receipt, the 
condition of the samples at receipt, the assigned laboratory 
number, sample preparation, sample distribution and other 
pertinent information. Sample labels that include the 
laboratory's internal sample number, the job number which 
allows samples to be grouped appropriately, the clients name 
and sample identification, the date of receipt and the disposal 
date are generated. The sample custodian is responsible for 
affixing internal sample labels to each sample. The 
laboratories are informed that samples have been received 
through scheduled generation of scheduling lists. 



q u m m  msmul~c~  PLAH 
HET INC. p CAMBRIDGE 
Section: 3 Page: 2 of 6 
Revision: 3 
Revision Date: 10/01/92 

The samples are secured in the Sample Bank refrigerator and 
maintained at approximately 4OC until they are withdrawn by 
laboratory analysts. All samples withdrawn from the Sample 
Bank must be signed for by both the issuing and receiving 
parties. Figure 3.3 is a copy of the internal Chain-of Custody 
used for this purpose. Upon withdrawal, the receiving party is 
responsible for maintaining the samples in his/her possession 
or in view at all times when the samples are outside of the 
s torage  area. Once the analyst has finished using the samples, 
they must be returned to the Sample Bank, and the internal 
Chaln-of-Custody is again used to document the transfer. 

The NET Cambridge facility has restricted access at a l l  times. 
All doors are kept locked and g u e s t s  must be signed in and 
escorted while in the  facility. 

3.4  Sample Dieposal 

All samples are held for a minimum of 60 days after submission 
of the final report.  A list of samples ready to be purged can 
be generated from the LIM system. 
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me samples are secured i n  t h e  Sample Bank refrigerator and 
maintained at approximately 4OC until they are withdrawn by 
laboratory analysts. All samples withdrawn from the Sample 
Bank must be signed for by both the issuing and receiving 
parties. Figure 3.3 is a copy of the internal Chain-of Custody 
used for this purpose. Upon withdrawal, the receiving party is 
responsible for maintaining the samples in his/her possession 
or in view at a l l  times when the samples are outside of  the 
storage area. Once the analyst has finished using the samples, 
they must be returned to the Sample Bank, and the internal 
Chaln-of-custody is again used to document the transfer. 

The NET cambridge facility has restricted access at all times. 
All doors are kept locked and guests must be signed in and 
escorted while in the facility. 

3 .4  Bampla Disposal 

A l l  samples are held for a minimum of 60 days after submission 
of t h e  f i n a l  report. A list of samples ready to be purged can 
be generated from the LIM system. 



QUALITY ABBURA'ICE PLAN 
lTET I YC., -RIDGE 
section: 3 Page: 3 of 6 
Revision : 3 
Revision Date: 10/01/92 

3.5 Laboratory Document Control 

The goal of the Document Control Program is t o  assure that a l l  
documents for a group of samples will be accounted for when the 
project is completed, and wlll be maintained in such a way as 
to facilitate reconstruction of the receipt, preparation, 
analysis and reporting of each sample. For each sample 
delivery group, or internal job, a permanent job f o l d e r  is 
created t o  maintain the following information: 

o original chains of custody 

o sample login record 

o copy of client's order confirmation 

o All raw data and r e s u l t s  on pre-printed data sheets or 
copies of laboratory logbooks. All handwritten data 
entered in  ink, and corrections are made with a single l i n e  
through the error, entering the correct information, and 
in i t ia l ing  and dating the correction. 

o copy of report sent to client 

o documentation of important communication with the client 

o copies of corrective actions and non-conformances 
associated with the samples 



QUALITY ASBURA'ICE P W  
YET fHCm, CAMBRIDGE 
Section: 3 Page: 3 of 6 
Revision : 3 
Revision Date: 10/01/92 

3 . S  Laboratory Document Control 

The goal of the DoCuent Control Program is to assure that all 
documents for a group of sam les will be accounted for when t h e  P project is completed, and v 11 be maintained in such a way as 
to facilitate reconstruction of the receipt, preparation, 
analysis and reporting of each sample. For each sample 
delivery group, or internal job, a permanent job folder is 
created to maintain the following information: 

o original chains of custody 

o sample login record 

o copy of client's order confirmation 

o All raw data and results on pre-printed data sheets or 
copies of laboratory logbooks. All handwritten data 
entered in ink, and corrections are made with a single line 
through the error, entering the correct information, and 
initialing and dating the correction. 

o copy of report sent to client 

o documentation of important communication w i t h  the client 

o copies of corrective actions and non-conformances 
associated w i t h  t h e  samples 
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Figure 3.1 
Example Sample Label 

CHEMICAL ANALYSIS: 

SAMPLE DATE: PRESERVATIVE: 

Client N o n s  S t e r i l e  
PmpcVSite - HNO, - M.OH 
Datemme - Ys0, - other 
Sample 10 z n J w N 4 O H  (rpou) 

LbcaLon - k O H  
Collector 
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Figure 3.3 
Internal Chain-of-Custody Form 

Wl'ERNAL CHAIN-OF-CUSTODY FORM 

e ~ p m g ~ l p r ~ m m ~ ~ ~ ~  M~L'  

-by -by 

c ~ y m p f . r i r ) ~ ( h r ~ ~  m / r ~  
bnWi)wd by cb.rurd by, * 

M8triX 
btlmw m- Rr - camma 

(rvpl) 
I m) * B C  lehckl (#me.*) 

1. 

2 

5 

4. I 
I I 1 

11. 

1 2  

13. 

?4 

r S. 

t 6 

17. 
L 

I 
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4.0 MATERIALS PROCUREMENT AND CONTROL 

4 . 1  Btandards Material Procurement 

All materials for preparing standards should be of the highest 
quality available. The only standard certifications currently 
recognized by the USEPA are referred to as "USEPA Certified" and 
IiA2LA Certifledtl. While use of these materials is not required by 
USEPA, these materials are of adequately known purity and identity 
for use in USEPA analytical methods. 

Each laboratory group will maintain a listing of acceptable 
standards manufacturers to be used to guide the ordering of 
standard materials and for providing information on the sources of 
materials in use. 

When neat, high purity bulk materials are used to prepare 
standards, they will be obtained in high purity. If the purity is 
less than 97%, the reason for using this material will be 
documented as to why a higher purity material could not be 
obtained. Any standard solution prepared from a neat materials 
with a purity less than 972 will have its nominal concentration 
adjusted for the purity of the material. 

4.2 Reagent Quality Control 

Reagents used in the laboratory are of analytical reagent grade or 
higher purity. Reagent lots are checked for acceptable purity by 
the analysis of reagent blanks. NET has arranged for its vendors to 
set a s i d e  reagent lots which have been checked for purity so that 
subsequent orders can be filled from the already QCed lots. 
Reagents are dated upon receipt and stored in a designated reagent 
storage room which is equipped w i t h  ventilated solvent cabinets, 
blow out windows, epoxy flooring, and a diked perimeter. Smaller 
quantities are stored in ventilated solvent cabinets in the 
laboratories and in accordance with the MSDS storage requirements. 
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5 . 0  FACILITIES AND EQUIPMENT 

NET continues to invest in new facilities and equipment to 
support the internal growth of its businesses, to maintain 
an appropriate level of protection for its staff, and to 
improve the safety and efficiency of the work environment. 
trong demand for analytical oervices requires continual 
expansion of capacity, and the increasingly stringent 
quality demands of the industry often require refit of 
existing laboratories 'to perform new procedures. The 
Cambridge Division of NET is situated in a new 40,000 sq.ft. 
custom designed laboratory. A floor plan is presented as 
Figure 5.1. 
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Cambridge Division 

I ra. ft. 

Carprter Roan 
C m f c r a c e  R o m  
off lee 
Off  i ce  
O f f i c e  
Off  i ce  
O f f i ce  
Off  i ce  
Off  i ce  
Of f ice  
O f f i ce  
Pesticide Laboratory 
Glassware Cleaning 
Camentima1 Chemistry Laboratory 
k t e k s  P r w r a t i o n  Lmhoratory 
Organics Preperation Laboratory 
Metals Preperat im Laboratory 
Records Storege 
Ash Anrlyrio L b r a t o r y  
U t i l f t i c s  
Storage 
Copy Cmter 
GC Lsh ra to ry  
k m i v o l a t i l u  t t / M S  Laboratory 
V o l a t l l t  Organics Laboratory 
tCmS Data Processing 
Project Manager 
Project Manager 
Project h m g e r  
Project  namger 
k p c r v i r o r ,  t t / H S  *rations 
Off  i ce  
Of f ice  
Director, I v u l y t i c a l  Services 
Off ice 
-1 l t y  Assurhwe Director 

(I sa. f t .  

1 Lavatory 
E Elevator 
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5.2 Major Instrumentation 

Table 5 . 1  lists the major instrumentation used a t  NET Cambridge 

Table 5.1 
1 - 

1 YET t u b r i d g e  Divis ion 
- -- 

i YLIR 
I 

IYSTRLMENT llEIDEL USE SERIAL W B E R  
I MANUFACTURED 

I 
I 

I 
1 1% HP597D-MS ABU AnaLysis 2637AOt 576 
1 1987 m m7A 10979 

1 
I 

I 
HP~BW-GC MY ~ n r t y s i c  265tA09163 

I 
I 

m 2E0A 16248 
I 

I I 
I I 
I 
1 1986 HP5970-MS V U  Arwlysir ZbOCAOlUO 

I 
2716AtOU6 

I 
I " 

I I 27t6i l0357 
1 

I ' 
u m 29QSA12115 

I 
1 1987 

Y u 2905A12116 
I 

I " I 

Pesticides, 

m 

I 

ABC Lab  lmi!B Ore. C X t t a t t  

GPC t 1 tamp 

71 2000744 
I 

umters HPLC Organics I 
I 
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Table 5.1 

t t I YET -ridge D i v i r i m  1 
t I Y U R  iNSfRUlEYT -EL USE SERIAL W B E R  I 
( MNUFACTURED I 
I 
( l5%9 JY 50 IW mtrlr 609 I 

i 
Jarrell-Ash Mttrl~ 
Ataabern I C P  

Spctro-Products Mercury 
ng AMLyzet 

In addition to this major i n s t m m e n t a t i o n ,  all laboratories are fully et 
meters, spectrophotometers, extraction glassware, balances) rewired fox  
f a c i l i t i e s  contain appropriate benches, hoods, and safety uhic  
Corporate safety managers. 
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6 . 0  fHBTRUnENT MAINTENANCE 

NET-Cambridge follows a well-defined program to prevent the 
failure of laboratory equipment or instrumentation during use. 
This program of preventive maintenance helps to avoid delays 
due to instrument downtime. Adequate supplles of spare parts 
such ss GC columns, syrinqes, septa, injection port liners, and 
electronic parts are maintained in the laboratories so that 
they're available when needed. 

Preventive maintenance procedures such as lubrication, source 
cleaning, detector cleaning, and the frequency of such 
maintenance are performed according to the procedures outlined 
in the manufacturer's instrument manual. Chromatographic 
carrier gas purification traps, injector liners, and septa are 
cleaned or replaced regularly. Precision and accuracy data are 
examined for trends and excursions beyond established control 
limits that suggest instrument malfunction. Maintenance must 
be performed when there is evidence of degradation of peak 
resolution, shiftinq of the calibration curves, decreased 
sensitivity, or fallure to meet one or more of the quaiity 
control criteria. The preventive maintenance performed on 
major laboratory instrumentation is summarized in Table 6.1. 

Instrument logbooks are maintained by all the laboratories a, 
NET Cambridge. They are used to record instrument use, 
calibration, maintenance and repairs. 
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Table 6.1 
Routine Maintenance for Major Instrumentation 

I 1 

I 
lnttrunwlt Wai n t c ~ n e e  P r o c c b r e / k h ~ l  l E p r e  P l r t r  

I 
1 I 
I I 

I 
Gms Chroutogr.phy/ 1. Replace prp of l a  ms ndrd 1. tyr ingec 

I 
I 

Mass S p c t r ~ l c t r y  2. Chmwe septa u ncded 2. Septa 
I 

I I 

I / .  ~ep1.c. o i u t r m  u l t l p l t e r  em 4.  ~ i a t n g  ugpi ies 
I necdcd t* f i t t i n g s  
I 
i t .~ throu tog r *  I. &.nor ..ptm as m d o d  I. syringes 
I ( t C )  2. Change 0.6 Line dryers as ncdcd 2. S-tr 
I 3. Leak c h e c k  Jim ins ta l l i ng  m 3. Various electron 

analyt ical  cotrmn c a p o n n t s  I 
1 

4. Periodical ly  c h u k  i n l e t  system 4.  PlUlbing u p p l i e s 1  

I f o r  residue b u i l w  t* f i t t i n g s  1 
I 

Purge md T r a p  1. Replace t rap  as nndcd 1. S p r c  traps 
I 

I 
S n p l c  C w e n t r a t o r  2. Oacontminste s y s t r  u wird 2. E l u t r a n i c  

I 
I I 

I 3. Lesk check s y r t m  c l rcu t  r boards . I 
1 3. PLmbing supplies1 
I t h e  f i t t i n g s  1 
I traphi t t  F U ~ M C ~  I . C h u r p e ~ r m p h i t e c m t a c t r i ~ s n s  1. Cmtac t r i ngs  I 

I Spectrophotancter 2. Change 02 b c k g r a * d  canect lan  

1 imp as necessary 

1 3. Clean quartz windws rc ncesrary  I 
I I 
1 I 
1 ! r & c t i v e l y  C w p l c d  1. C l e m  torch . o r d l y  wd mixing 1. Spare torch a d  1 
1 P i a m  Spcctr~laetrr  chrabcr hen discolord or  a f te r  argon t h b r  J 
1 (1Cf') 8 hours of m i m g  high d i r -  2. Spare c o i l  1 
I solved sol ids ampler I 

2. lUPs are vdcr rerv ice 
contracts uhich providr  f o r  
q u r r t t r l y  rw t in  w i n t c m c e  
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Table 6.1 (contrd,) 
Maintenance Procedures and Schedule For Uajor Instrumentation 

1 

M t r o p r o b c t s  BO 
1 

t .  C l r n  t b l n g  rd g r r t z  c e l l  .a 1, Qrprtt -11s 1 
I w i y z c r  m n s a r y  2. Aspirator I 

2. C lem n p l r r t o r  o mccrsary I 
f 

Tuhnicon 1. Irrpct pq t t h a  rf t o r  o u h  
I 

1. - t r r k s ,  1 
Autouulyzcr I 1  8 hour m: replace I f  diacolorod plasr  co l l ,  1 

o r  d is tor ted  f l o w c e l l s  I 

pH Analyzer 1. After  u e  in s a l u t i o n  containing 1. F i l l i n g  
I 

fm oil  m d  wtu, w.h tht rIw- 
I 

m l u t i o n  I 
t r od t  i n  n dutrde t ien ing  
r o l u t i m  d ur t t r . l l tme thor-ty 

I 

u i t h  water. l r c r r e  the lanr 
I 

third of the electrode in 1- HCL 
I 

fo r  10 m i r u t n  t o  r r o w  any t l l m  
I 

formd. Rime thora&ly with ur te r .  
1 

2. Km electrode p r o p r l y  t l l l o d  wi th 
I 
I 

apprapriate f i l l i m  nn lu t im.  I 
I 

l o t a t  0 rgahc 1. l lcplue t h i n g  as mdd. 1, T h i n g  
Carbon h a l y z e r  2. replace i n j e c t a  rcptm a f te r  2. Septa 

1 

every 100 i n j r t f o r r  M h m  3. 20-rrsh 
I 

leakage i s  .pprrmt. 
i 

g r u u l a r  t i n  I 
3. Prepare fresh mmgmt dai ly .  
4. Check wr-r daily, mpmck tube 

I 

when t i n  (I o n - h a l f  c m r r d .  
I 
I 
I 
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7 . 0  QUALITY ABBURMCE OBJECTIVES 

~uality control and quality assurance objectives are used to 
provide analytical data of known, consistent, and defensible 
quality. Data quality is defined in terms of data quality 
objectives- These are the qualitative and quantitative 
statements reflecting the end-user's requirements for 
precision, accuracy, completeness, representativeness, and 
comparability. 

NET Cambridge employs a well defined internal Quality 
Control (QC) program, a system of specific activities 
designed and implemented by the laboratory to ensure that a 
high level of quality is achieved. These include blanks, 
spikes, duplicates, laboratory control samples, and 
calibration verification standards which are submitted for 
analysis at regular frequencies, in order to ensure that the 
end-user's data quality objectives are met. 

Analytical environmental work is regulation driven. 
Therefore, control limits listed in this XQAP are established 
by EPA methods and protocols or are experimentally determined 
NET Cambridge criteria. The quality control objectives and 
the quality control measures and frequencies are outlined in 
Tables 7.1 and 7.2 respectively. 

7.1 Accuracy 

Accuracy is a measure of the degree of agreement between an 
analyzed value and the true or accepted reference value 
where it is known. Accuracy is usually expressed in terms 
of error, bias, or percent recovery. Accuracy in the 
laboratory is assessed by the regular analysis of known 
standards. 

7 . 2  Precision 

Precision is a measure of the mutual agreement among 
individual measurements of the same parameter under similar 
conditions- It is an estimate of variability of 
measurements. Common analytical terms used to describe 
precision include re~eatabilitv, which is associated with a 
single analyst (within- laboratory) and xe~roducibilitv. 
which is associated with different analysts in different 
laboratories (between laboratory). Precision for 
within-laboratory measurements is expressed as standard 
deviation, coefficient of variation, or relative percent 
difference. Precision in the laboratory is assessed by the 
regular analysis of duplicate samples. 



QUALITY M8URANCE PLAN 
YET XPC., CAMERIDGE 
Section: 7 Page: 2 of 14 
Revision: 3 
Revision Date: 10/01/92 

Completeness is a measure of the amount of valid data 
obtained from the analytical measurement system. 
Corn leteness is expressed as a percentage of the number of 
val ! d measurements that should have been or were planned to 
be collected. 

Ideally, all the expected measurements will be obtained, and 
all will be valid. However, realistically, some samples may 
be lost in laboratory accidents or some results may be 
deemed questionable based on internal QC procedures. Due to 
the varlable nature of the completeness value, the objective 
will be to have data completeness for all samples received 
for analysis as high as possible. 

Representativeness is a measure of how closely the measured 
results reflect the actual concentration or distribution of 
the chemical compounds in the sample. Sampling will be 
performed by the client. Sample handling protocols (e.g., 
storage, preservation and transportation) have been 
developed to preserve the representativeness of the 
collected samples. Proper documentation will establish that 
protocols have been followed and that sample identification 
and integrity have been assured. 

7 . 5  comparability 

comparability is a measure of how closely sample data 
generated by NET Cambridge compares vith sample data 
generated by another organization. NET Cambridge will 
achieve comparability by operating within the instrument 
linear range and by strict adherence to analytical 
protocols. The use of published analytical methods, 
standard reporting units and thorough documentation will 
ensure meeting this objective. Our participation in EPA and 
state administered PEs provides a frequent check on the 
comparability of our data. 

7 . 6  Quality Control Objectives 

The quality control objectives associated with specific 
analyses are described in Table 7.1. 
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Table 7.1 
Volatile organic Compounds - CLP 3/90 Protocols 

* n r l f l J P a r t o r  C h u k d  Centrot L imi t  
I 
I 

I I 
I 
I BFB Tvla orrcc p r  12 hour rcquence R e l a t i n  Im Abduees per S/PO CLP erl t c r i r  

I 
I 

I 
I 
I noldiw Blank m per m k  

I 
( Method Blank 

1 
I 
I 
I 
I Cant. Ca l i b r r t im  
/ Ver i f i ca t ion  

I 
1 
I 
( Surrogate Spi kc 
I Recoveries 

I 
I 
I Matr ix  Spike. 
I Recover i t s  1 

1 
I 
I 

every rmp lc ,  b l h ,  .nd 
s t n d r r d  i e  spiked 

an set p r  20 surples of 
r lmf l e r  m t r i x ,  p r  case of 
f i e l d  swpl to  received, 
a i c h m r  ir more f r-nt 

2- but- 
r t h y l m  chloride 
wet-  
any other project  m n l y t e  

a l l  t r rge t  conpando 
d n l m  RF, mium X D 

5 x CaQL - 
* 5 x CRPL - 
r 5 x CRQL - 
r CRQL - 

per 3/90 CLP c r i t e r i a  specified 
in  OU101.2. D-ZP/VOA 

l?!&!xE s o i l s  

I 
1 Precision 1 m e  MSmSD pnir p r  20 1,l-dfchlorotthylcnc - s 14 UP0 - c 2 2 R P D  1 

I 

I rsrplcs of r i m i l n r  nmtrix, t r i ch lo roc thy lmc - 14 RPp - < 24 RPD I 
I or per erst  of f i e l d  r n p l t s  berum - 11 RPD - 21 RPD 1 
I r w e i v d ,  uhichevrr i a  nore tot- - < 13 RPD - e 2 1  RPD 1 
1 f r e e ~ e n t  ch lorobmzene - * 13 RPD - 21 RPD 1 

RRF- Reletive Response Factor 
CROL - C m t r r c t  R q i r d  Detection Limi t  
RPD- Relative X D l f f e r m c  

g t r i x  spike recoveries .rd precision l im i t s  are advisory only - psr OLW1.2 E-ZO/VOI 
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Table  7.1 
Volatile Organic Compounds - Modified Method 624/8240 

I 
lOC a r k  F r = P f W  kmiytefPar-ter OIccked m t r o l  L imi t  

I 
I 

~ B F B  TUW 

I 
I 
Inolding B l a n k  

I 
JWethod Blank 

I 
1 
I 
1 
I~mt .  t h l i b r r t i o n  
J ~ t r i f  i u t i o n  

I 
I 
I 
l~u r roga te  Spi kt 
I Recoveries 

I 
I 
INr r r i x  Spikr 
I Recoveries 

1 
I 
I 

an p r  24 hour -e 

one ptr week 

an p r  day p r  inrtnmnt 

me pcr 24 hour s m t  

my m p l e ,  blank, d 
mtvdrrd i s  spiked 

a* set per 20 empies of 
r i r n i l r r  m t r i x  

t t i a t i v t  ion Abrdnccs 

2- butw~nc 
r t h y t c n  chlor ide 
rrtcM 
m y  other project  . ~ l y t e  

m L t  taroet c m p d s  
m i n i m  RF, M a x i m  X D 

p r  5/90 UP c r i t e r i a  
.pccified in CLml.0, D-26TYIU 

per 3/90 CLP c r i t e r i a  specif ied 
in  OU01.2, D-tP1VIU 

m E 2 E  S o i l s  

I 
( ~ r e c i r i o n  one d p t i e a t t  spike per 20 m t r i x  .pike capardt - r 25% RW 

I amplea of t i m i l o r  m t r i x  

LtF- ~ e s p a n e  Fmctor 
m- Percent D i f f c rmce  
RPD- R e l r t 4 n  X D i f f a r e ~ e  

surrogate ud r t r i r  &pik t  recoveries art b s d  m EPA CLP advisory Limits. 
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Table 7.1 
Volatile Organic Compounds - Modified Method 5 2 4 . 2  

I 
ANLytr/Pmrarter C h r k d  Control Llal t 

I 
1 OC meek Fr-y I 
I I 
I 

a r e  per a.qumce mlrtfve far rbvdwrn p r  3/90 CLP c r i t e r i a  
I 

I BFB T v r  
of rp t o  24 hwrs 

I 
I rpecjfied In amt .o, 0-26/MLll 
I 
[ Holding BLank on per ueek 524 urslytes - * PL I 

I 

I 
I Methd Blank me per maLyt ical  526 mlytcr - s PL I 

I 

I .equmce I 
I 

CC conpourdr 
I 

I Cmt. Calibration on p r  day of m a l y s i s  
U F  70-130% i n i t i a l  

I 
I Veri f icat ion 

ca l ibra t ion  
I 

I I 

krrrogate Sp i te  a&M t o  each sample, DL- 1,2  Dichiorobcnrm-dZ 
Rlcowr i es blank, md standard Bramfluorabcnt.na 

n a t r j x  S p i p  one MS/MSD per set of 1,l-dlchLorocthylcn 
Recoveries 20 sarrptes trichlorocthylcnc 

bcrumc 
toiumc 

C h I ~ r O b m t c c ~  

Precision om per 20 c n p l e s  a a t r i x  spike cDnpacndr 5 25% RPD 

91 - Ouantitation L i m i t  
I F  - Response Factor 
RPD - Rekstive Perccnt D i f f e r m e  
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Table 7.1 
Extractable Organic Compounds - CLP 3/90 Protocols 

IOC meek f-y h l y t e / P a r m a t e r  Checked C m t r o l  L imi t  1 

r t l 8 t i ~  fm -m 
I 

p r  3/90 U P  c r i t e r i a  specified 1 
4n 0 ~ ~ 1 . 0 ,  ~-&O/SV I 

I 
1 Method Blank m pr  b t c h  of q phthalmte esters of TCL mlytcr 5 5 x CRaL 

I 

f t o  20 srnples 811 other u w l y t e s  - < CRQt 1 
I 

1 
(Cont .  Cal ibrat ion a w p e r 2 4 h w r  TCL . rwlytes 

I 
min. RF, Max. %RCRSD, ud mx.  X O i f f l  

I Ver i f i ca t ion  p r  OC~l.O,D-47-U/SV I 
I 

&!& 
I 

I AqUKXrs 
I Surrogate S ike ddcd t o  each emple, 6 - n i t r o k n t m  (base/nut.) 35-1341: 23-120X 

I 
( Recoveries P b l m k  wd stmrdrrd 2- f  Lwrobiphenyl rn 63-1 16% 30-115% 

I 

~ ' t e r p ) l ~ i  rn 33-1LlX 18- 13ZX 
1 

I 
&-phenol (acid) 10-11Mt 24- 115% 

I 
1 

2-f luoropheno t rn tl-110% 25-1ZlX 
I 

I 
2,4,6-tr ibtoa@mol 10-123% 19-122% 

i 
I 

2-ChLorophaol-& t rdvi rory)  33110% 20-150% 
t 

I 
1,2-Dlehiorcbcnrm-dq 16-11M 20- 130X 

I 
I I 
I 
I Matrix Spike me set  per w e r y  ?,2,1- t r ichlorobcrum 39.982; 38- 107% 

1 

I Recoveries 2 20 onpies  of s imi lar  ~ c r u p h t h m  L6- l lB% 31-137% 
m t r i x ,  or pr  case 2.4-dtni t roto lumr 24-962 28 - 8PX 

I 
I 

of smples received, 26- 12m 35- 142% 
I 

I W r  - 
whichever i s  mre w-ni troso-di -n-prcpylmine 41-116% 41-126% 

I 
1 

f r w t  1 ,L -d i ch lo rokn tm 3a-9n 28- 1 OCX 
I 

I 
pmt~&lorqhcrw,L 9- 103% 17-1WZ 

I 
I 

12-110% 26-POX 
I 

1 F"-t 
2 - c h ~ o r ~ e n o l  27- 123% 25-102% 

1 
I 

L-chloro-5-rthytphenol 23-97% 26- 103% 
I 

I 
4-nitrapheno1 10-80% l l -114% 

I 
I I 
I 
I P r c c i s i m  every MS/nSD pa i r  1,2,4-trlchlorobmzene - *28 RW - c23 RPD 

t 

rcmspthenc a 1  RPD * I9 RPD 
t 

I * 
4 1  RPD 4 6  RPD 

I 
I wr- - - 

2.4-dini t r o t o l u m t  4 8  RPD 4 7  RPO 
I 

I - - 
N - n i t r ~ o - d i - n - p r w t m i n c  c3U RPD *38 R P D  

I 
I - - 

4-dichloroknzcnt <28 RPD c t 7  RPD 
I 

I - 
p m t r c h l o r ~ c n o l  cS0 RW 4 7  RPD 

1 
I - - 

4 2  RW 4 5  R P D  
1 

1 ph-1 - - 
2-ch t o r o p h m l  4 0  RPD 4 0  RPD 

1 
I - - 

4-chloro-3-mthy lphmol 4 2  RPD *33 RPD 
1 

1 - 
4-ni  trochtnai <50 RPU <SO RPD 

1 
I I  I 

u i m m  of orr acidic ud om b s i c  surrogate m y  he out of ~prcifid Limits 
m t r i x  spike recoveries .nd precis ion ( i n i t s  arc advisory m l y  p r  OLMOt.2, E-26/SV 
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Table 7.1 
Extractable Organic Compounds - Modified Method 625 /8270  

I 
A n l y t r / P a r r t t r  Olacked Control Llml  t 

I 
lot ~ U L  Frcqueney I 

i DFTPP T m e  a r e  pcr 24 hour relat ive ion rbvd.rrea p r  3/90 CLP c r i t e r i a  rpcificd 1 
I In OLm1.0, 0-4D/SV I 
I 
1 Wethod Blank om p r  b t c h  of rp p h t h r l r t t  t s t c ro  e 5 x O L  

I - 
t o  20 e.nples a l l  other 625 v v l y t e s  e QL 

I 
I - I 
1 
] Cmt. Cal lbrat lon o n p e r  24 hour SPC ceapwds 

I 
.in. I f ,  Max. XRSD, and m x .  X D l f t ]  

1 V e r i f i c a t i m  8-• per 0LHOl.O.D-47-4B/SV 1 
I 
1 
1 Surropete S ike 
I Recoveries P 
1 
I 
1 
I 
I 
1 
I 
1 M a t r i x  Spike 
1 Recoveries 2 

1 
I 
I 
1 
I 
I 
I 
I 
I 

dkd t o  eech rmple ,  6 - n i  tr&emm (brsa/neutrel) 
bt snk a d  standard 2- f  luorcbiphmyl 

Pt@rncy( m 

d-phmol (mcidic) 
2-f luorophmol 
2.4,b- t r ikamophml 
2-Chlorophenol-4 (Idvisory) 
1,2-Dichlorcbemmc-CQ n 

o m  set p r  every 1,2,5-ttichlorobenzene 
20 smples of s imi lar  rcmaphthme 
m t r i x  2.4-dini t r o to lwne  

Wr- 
H-nitrao-di-n-prop/lminc 
1.4-dicbloroknrem 
pntachloraphcnol 

ph-1 
2-chlorophenoi 
4-chloro-3-rthylphmrr[ 
4-ni  t r + m t  

I 
( Precision o m  MSO per wery  1 ,2 ,4 - t r i ch lo rokn tm 528 RPD <23 RPP 

I 
- 

20 r n p i e s  of s imi la r  mcempthmc 4 1  RPD 4 9  RPD 
I 

I - 
r u t r i x  ~ 3 1  RPD 4 6  RPD 

I 
I Wr- - - 

2,0-dini tratolumc <UI RPD 
I 

1 - - 447 RPD 
I H-n i t r oco -d i -n -p rmIm ine  - 0 8  RPD - i38 RPD I 

4-dichloro&nzmc Q8 RW 
I 

I - *it RPD 
pentachtorqhmol 6 0  RPO 4 7  RPD 

I 
I - - 
I @mat - 4 2  RPD - 4 5  RPD 

I 

2-cfi Lorqhcnot 4 0  RPD 
1 

I - - 4 0  RPD 
I 4-ch loro-3- r thy lphoml  4 2  IPD 8 3  RPD 

I 
- 

L-ni trochemi 6 0  @PO 
1 

I I  q50 RPO 
r -xi- of on r c i d i c  urd onc basic surropate m y  k out of specified l im i t s  

1 

matrix spike recoveries and p r c c i s i m  1 irni t s  a r t  advisory rmly p r  MHO1.2, E-26/SY 
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Table 7.1 
Pesticides and PCBs- CLP 3/90 Protocols 

i 
lof oleck F r V y  k u l y t e / P m r m r t t r  Cheeked t a r t r o t  L l a i t  

I 
I 

I 
I 

I 
I l i n e a r i t y  once per c a l i b r a t i o n  CFB of 3 c o n c m t r a t i m s  of X RSD * 20 ( ~ p  t o  t~ 

I 

8-• of W alngle raparcr u v l y t e s  
I 

I collpards ~ 2 0  X but < 30% ) 1 
I 
I 

I 

I 
I 

] Cmtinrim w r y  12 hours a l t  t a r g e t  * E X  RPD 
I - 

] t a l i b r a t i a n  
I 

1 V e r i f i c a t i o n  Resolutim of peaks 100% f o r  PEM carpourds 
I 
I 

I 9(3X f o r  ind A o r  B corrpourdE ] 
I 

Breakdarn DDT d Endrin 90% or  
1 

I 
c & i d  5 30% 

I 
1 1 
1 
1 lratrunmt Blank every 12 hour6 a l l  t a r g e t  c a r p a r d r  < .5 CRPL 

I 
I 

I 
[ Method Blank m e  per 20 smples of a1 I t a r g e t  c w  

I 
CRPL - 

simi  Lar mat r i x  o r  per 
I 

I 
e x t r a c t i o n  b t c h  

I 
I 1 
1 
f Surrogate Spike a&d t o  tach sarrple Tetrachloro-m-xylene 60-150 X rccovery 

I 
1 

1 Recoveries blenk snd standard DecrcfiLorobi phmyl (advisory) 

I t 

1 A q w c u s  Soi l I 
I 
] R a t r i x  Spike and 
1 D w i i c a t e  
1 (advisory only)  

I 
I 
I 
I 
I Prec is ion 

I 
I 
I 
I 
I 
I 

one per 20 s a p l e s  of LIndsne 
s i m i l a r  m t r i x  Heptachlor 

A l d r j n  
D i e l d r i n  
Erd r  i n 
4,4'-DDT 

one MU) per 20 ssnples L i dane 
of t i m i  l a r  merrix Heptach 1 o r  

A l d r i n  
D i e l d r i n  
Erdr  i n 
4,4'-DDT 
PCB 1248 

<15 RPD - 
c20 RPD - 
<2Z RPD - 
4 8  RPD - 
<21 RPO - 
a27 RPD - 
4 0  RPD - 

46- 127% 
I 

35 - 130% 
I 
1 

34-132% 1 
31 -1UX 
42-1341 

I 
I 

23-134% 1 
1 

4 0  RP - 
131 RPD 

1 - 
<L3 RPD 

1 - 
,a R9D 

I 

4 5  RPD 
I - I 

4 0  RPD - I 
130 RPD I - 

CF - Cml ibrat ion fac to r  
CRPL - Contract Required Ca l ib ra t ion  L i m i t  
RSO - Retat ive Stendard Deviat ion 
RPD - t t l a t i v e  Percent Di f ference 
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Table 7.1 
Pesticides and PCBs- Modified Method 608*/80803 

i I 
I 

a r e  per u l l b r r t f o n  CF* of 5 tarcmtrrtiarr of 
I 

I L i n e n r l w  0.995 cor re la t ion  coef f ic ient  I 
I 8-• of each sinole response wulytrr I 
I I 
I CFa of  S cc r r ccn r rn t fm  of mh 0.9% t o r r c l a t ~ o n  coef f ic ient  I 
I 
I 
I 
1 Contiruing 
I Calibration 
I Verif i c a t i w l  

I 
I I n c t r m t  Blank 

I 
1 Method Blank 

I 
I 
I 
1 Surrogate Spike 
f Recoveries 

I 
I Laboratory Control 

I S m l e  
I 
I 
I 
I 
I Matrix Spike end 
I Dyr l i cs te  
1 (83virory m l y )  

I 
I 
I 
I 
I 
I Prcc i t ion  

I 
I 
I 
I 
I 
I 

every 12 h w r t  

every 12 hours 

an per 20 snp tes  af 
aimiiar m t r i x  o r  per 
extract ion batch 

.dded t o  each orrp lc  
blank ard standard 

me per 20 svrples of 
r i rn i lar  m t r i x  or p r  
extraction batch 

one p r  20 swrples of 
simi l o r  m t r i x  

an M Y ,  p r  20 rmp lcs  
of sirni l o r  a t r i x  

Tetruh Loro-m-xylm 
D e c b  t orobt plenyl 

t i n g l e  resparre m a l y t e r  
o r  

PCB 1016 d 1260 

1 f dane 
Heptachlor 
ALdrin 
D ie ld r i n  
Endrin 
4,C'eDDT 
PCB izca* 

L i done 
Weptach Lor 
Atdr in 
D ie ld r i n  
Endr i n 
4,4'-DD'I 
PCB 1248 

L imi t r  t o  k dtwlopcd 
wing tab g m r a t d  data 

*I5 RPD - 
go UP0 
522 RPO 
<la RPD - 
~ 2 ' 1  IPD - 
9 7  R P D  
4 0  R?D - 

_ Soi 1 

4 0  RP - 
$1 RPD 
$3 RPD 
4 8  RPO - 
4 5  RPO - 
r50 RPO - 
130 RPD 

1 - p r f o d  only f o r  s n p l e  sets kmm t o  have PCB cmt rm ina t im  
I 

CF - Cal ibrat ion Factor 
RPU - Relative Percent D l t fe rmce 
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Table 7.1 
Herbicides- Uodified Method 8150~ 

I 
( ~ e  C h a t  f-y k u l y t e / P a r m t e r  tbecksd Control L l m i t  

I 
I 

I I 
I I 
I 
1 Method B1ank a m  p r  batch of rq t o  2.4-D a d  St Lvex < RL 

1 - 
20 mmplas of sinilmr 

1 
I 

m t r i x  
I 

I I 
I 
/ Initirt Kaiibration me per day of a ~ L y s i s  2,5-D Yd S l l v t x  3 point curve 

I 
I 

1 
2.4-D ud S i lvex 

f 
( tontiruing Calibrmtion ma per 10 r n p l c s  fll - 130% erpccted value I 
] Ver i f ica t ion  I 
I 

t o  each cinpie, DCPM LO - 115I I 
f surroartt spike I 
I blank wd standard I 
t 

one per extraction 2,4-D wd S l l v e x  50 - 130X 
I 

I Lahrarory Cmtrol 
batch 

I 
I S a p l e  t 
I I 
I I 

RL - Rcportfng L i m i t  
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Table 7.1 
Metals Analyses CLP 3/90 Protocols 

1 
Anel yte/Parmnettr Checked Cmt ro l  L i m i t  

I 
IOC Check F r m  I 

I Preparmtian B i m k  a p r  20 . a p l e s  ALL -tala 

I of c ia i  l a r  n t r i x  

I 
I I n i t i a l  Cn l ib r r t ion  a r e  per instrument He 

V e r i f l c r t i m  cal fbrmt ion ALL others 

I 
1 l n i t i s t  C a l i b r s t i m  once pcr inst runent  A l l  metals 
I Blank ca l i b ra t i on  

I 
[ l n t e r f c r m e  Check Ompie once per ce l lb ra t ion  ICP  r t a l s  

I 
[ Matrix Spike 

I 
one per 20 s ~ p l e s  ALL r t a t s  
o f  o i m i  l m r  r t r i x  

I .. 
I Labra tory  Control S n p l e  one p r  20 s q l e s  A l l  actals no- 1 2 0 ~  

I 
I 

I 
I OrpLicatt S q l e  one per 20 emples A l l  - tats e 20% RPD 

1 - 
o f  similar wcrix 

I 
I 1 
I 
I Cmtiwing Cal ibrat ion one per 10 mnalyses Hg 110- 120% 

I 

I ver i f  i c a t i m  A L L  others 90- 110% 
I 
I 

I I 

CRDL - Contract Rcguirtd Detection L im i t1  
RW - Relat ive Percent D i f f e r m e  
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Table 7.1 
Metals Analyses 

I t 
I I 
~ P C  h e c k  F r w  kwlyte/Pnr-tcr Qwkd Control L imi t  1 

1 
Prepnratim Btank on per 20 m p l t s  A i l  l c t r l s  

of  s imi la r  r t r i x  

I I n i t i a l  CaLlbration a r e  per imtrmmt Hg 
1 V e r i f i c a t i m  ca l ib ra t ion  ALL others 

I 
1 l n i t i r l  Cal ibrat ion once per instrunent At1 lctrls 
[ B l rn t  cat ibrat ion 

I 
( I n t e r f e r m e  Check S m l e  arce per ca l ib ra t ion  lCP  metals 

I 
1 Matrix Spike one per 20 smples ha. Chran. 60-130% 

I 

of s imi la r  matrix ALL others 73- 125% 
I 

I I 
I 
I AnaLyticrl Spite me per 20 s n p l  as ALL tpiked r t r l s  15-125% 

I 

of ~ i n i l o r  r a t r i x  
I 

I I 
I 
I Laboratory Control S a p l e  

I 
I 
I 
I Drpl icate S m p l t  

I 
I 
I Contiruing C a l i b r a t i m  
) V t r i f i c e t i m  

I 
1 I n i t i a l  Cal ibrat ion Blank 

one per 20 sarrplcs Ag, Sb 
of s imi lar  m t r i x  Hex. Chrm. 

A l l  others 

one per 20 smples A l l  metals 
of simi lur m t r i x  

a n p e r l O # u L p e s  Hg 
A l l  others 

af ter  each C t V  A l l  . c ta l s  

. . 
80-120% 

I . . 
65.125% 

1 

80-12m 
I 
I 

c 20% RPD 
I 

- I 
I 

RL - Reporting Limi t  
RW - Relative Percent D i f f t r c ~ t  
IDL - Imtrrmnr Detection L imi t  

The absolute value of the blank nust k c 1L or  10 times the louest onpie concmtrst ion in the 
p r r p r r a t i m  bitch. 

*Advisory Limit - There I s  no corrective action i f  outside t h e  I tmi t ,  It i s  ~msidcrcd M I r d i c r t $ o n  of - 
r t r f x  fnterftrcnce. 

*. 
Mvirory L i m i t  
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Table 7.1 
conventional Chemistry Analyses 

I 

ln f t iml  Calibration Curve a* per b y  of  amIYSlr A t 1  . n r t y r ~  
I 

0.- Correlation torffitint I 

c a t i b r a t i m  1lonk an p r  u l f b r s t l m  A t (  rwofses - C 5 x D L  1 
I 

Preparation Blank cne p r  20 r n p l e s  of A l l  matysts  e 5 x D L  
I 

- 
rimikar n r t r i x  or pcr 

I 

batch of s 20 smples 
I 
I 

I n i t i a l  Calibration me per catibratibn 
I 
I 

1 Verification 

t 
1 Contiwing Calibration 
I Veri f icat ion 

I 
I Matrix Spike 
( Recovery 

I 
I 
I Dwlicate Pr ' tc is im 

I 
I 
I 
I Laboratory Control Surple 

one per 20 urnplea of 
similar m t r i x  o r  pet 
b t c h  of  * 20 smples 

one per 20 smples o f  
similar m t r i x  or  per 
batch of c 20 smples 

on per 20 s r r p l . ~  of 

A l I  amlysct 

A l l  amlyres 

ALL rulyrcr 

rinilmr r t r i x  or  p r  A l l  others 
botch of * 20 svrpl ts 

20% RPD 

DL - Detection Limit 

RPO - Relat ive Pcrcmt Difference 
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8. ANALYTICAL PROCEDURES 

The analytical methods routinely employed by NET Cambridge are 
summarized in Table 8.1. In addition to these analytical methods 
NET Cambridge is prepared to use current CLP protocols for the 
analysis of volatiles, semivolatiles, pesticides, PCBs, metals, and 
~ a n l d e .  NET-Cambridge is prepared to use methods other than those 
llsted below should the client request it. If alternate methods are 
required, PC procedures will be provided as a revision to this QA 
plan. 



Vot a t i  l e  Organit 

Capands 

CLP Vo la t i l e  Organics 

CLP Sanivotat i le Organics 

Pesticidts/PCBs 

Pesticides 

Herbicides 
( A W S )  

TCLP/ZHE Extraction 

Petro l  em Hydrocarbon 
Fingerprint ing 

O i l  and Grease 
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Table 8.1 
Organic Analytical Methods 

method Reference Method Descript ion 

M i f  id Method Purge a d  trap, gas c h r o n r t o g r e y  
624/6240 l2 rru . p c t r a ~ t t r y  t t t / H S )  

Wi f i ed Method Purge ud trap. gas ehrmatography 
524.2 mss m t r a c t r y  <lX/MS) 

Sml3/30 Purge a d  trap, t t / H S  

Method 504 ' Microaxtraction tt/ECD ma lys i s  

Modif i td Method Two phase extraction, gas chromato- 
=/a270 graphy mss epeetramtry analysis 

mu 3/90 Single phase solvent t x t r r e t i m  

Modified Method Solvent extractfon, gas c h r m t o -  
b08/80110 IJ gr.phy/ e l ~ t r o n  capture 

SOV 3/90 Solvent extraction, Em w n l y s i s  

Microaxtraetion/ GC/ECD analysis 
Solvmt extract ion/  G C / E t D  amtys is  

Modi f id Nethod Solvent extraction, derivatizatlon, gas 
615/5098/8150 52 t h r a ~ t o g r a p h y / e l u t r o n  capture 

detection ( t t / E C D )  

Method 1311 ' Acidic Leaching p r o c d r c  

M o d i f i d  Methods Solvent extraction, I R  spectrunetry 
Lt8. l  

Method 413.1 3J 

Method 413.2 

Solvmt extraction, gas 
chrmmtographylf lm ionizat ion 
detection (tC/FID) 

Sotvmt  extractlon, 
g r a v i m t r i c  d e t e r m i ~ t i o n  
Solvent t x t r r c t i on ,  inf rared 
sptctrophotolrrtry ( I R )  
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organics Methods References 

'US EPA, 1984. et o 
I I 

unlclaal and Industrial Wastewater. Appendix A. 
4OCFR Part 136. Federal Register, Volume 49 ,  No. 209,  1 9 8 4 .  

2~~ EPA, 1986. est Methods for Evaluatina S o l i d  Waste- 
hvsical/Chemic%l Methods. SW-846 Third Edition. Office Ef S o l i d  Waste, US EPA, Washington, DC. 

%Js EPA, 1979. Methods for Chemical Analvsis of Water and 
Wastes. EPA 600/4-79-020 (Revised, March 1983). EPA/EMSL, 
Cincinnati, Ohio. 

4~~ EPA, 1986. pethods for the Determination of Orsanic 
Eom~ounds in Finished Drinkinu Water and Raw Source Water. 
EPA/EMSL, Cincinnati, Ohio. 

5 ~ ~ ~ ~ ,  1985. Standard Methods for the ~xamination of Water 
nd Wastewatey. Sixteenth Edition. American Public Health 

issociation, washington, DC. 



knplt Diwstion 

EP Toxicity 

TCLP Extrrction 

A l u n i ~  

Antiaon, 

Bariun 
Berylliun 
Cadniun 

Si lver 

Vanadiun 
Z i K 

CCP Metals 
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Table 8.2 
Summary of Inorganic Methods 

)~cthod IWO 2 Tmicity ~ x t r u t ~ o n  

#sthod 1311 Acidic C e u h i n g  P r o c d r t  

Method 200.7/6010 If 

Method 200.7/6010 If 
~ t h o d  2 u . 2 1 m 1  

Method 200.7/6010 If 
k t h d  2 0 6 . 2 m  
Method 206.3 
Method 200.7/6010 
Method 200.7/6010 * 
Method 200.7/6010 
Method 213.2/?131 
Mcthod 200.7/6010 l2 
Mcthod 200.7/6010 lf 
Method 200.7/6010 If 
Method 200.7/60tO l3 
Method 200.7/6010 l3 
Method 200.7/6010 If 
Mcthod 239.2/7421 It 
Method 200.7/6010 
Method 200.7/6010 l2 
Mcthcd 215.1/7470 l2 
Method ZOD.?/bOlD l2 
Method 200.7/6010 
Method 200.7/6010 l2 
method 200.716010 l2 
Method 270.2/TICO 
Method 20O.?/b010 
nethod 272.2 
Method 200.7/6010 l2 
Method 200.7/b010 
Method 279.2/7841 lf 
Wtthod 200.7/6010 l2 
Mcthod 200.7/6010 
S1)LI 3/W 

Inbetively C o r p l e d  Argon 
Emission Spectroscw (ICP) 

lCP 
Gr@ite Fumcc Atomic 

Ahorpt i m SptccropIotmetry 
(GFMS) 

ICP 
GFMS 

nydride -ration 
I CP 
I CP 
ICP 

GFMS 
tw 
I CP 
l CP 
ICP 
1 CP 

ItP 
G F M S  

1 CP 
I CP 

Cold-Vapr M Spectroscopy 
1CP 
rcP 
I CP 
I C P  
GFMS 
I CP 

EFMS 
I CP 
I CP 

GFMS 
I CP 
I CP 

ICP/GFMS 
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Table 8 . 2  (cont , )  
Inorganic Analytical Methods 

Method Ref er#e 

Alkal i n i  t y  
mi a 

Method 310.1 
Method 350.1 
Nethad 351.2 

Carbonacmxs BQ, ekthcd 405.  t ' 
inh ib i ted  

Color 
C-tivity 
Eyanide, Total 

Cyanide, kncMble 

Cyanide, CLP 

Hardnss 
Hexevalcnt Cr 
N i t ra te  

N i t r i t e  

Method 500.1/325.2 

Method 110.2 
Wcthd 120.1 
Method 335 .2/.312 
Mtthod 9012 
method 335 .1 /90 t~~J  

Method 565.3 

P o t m t r i m e t r i c  T f t ra t t an  
I r u t m t e d  c o l o r i r t r i c  
C o l o r i r t r i c  W i - w t e r u t e d  
B l a k  Dfgerter 

lm chra togr rphy ;  
t l t r i m e t r f c  
C u l o r i r t r f c ,  Pt-Co 
+if it -tar 

D f s t f l L ~ t t m , c o l o r i r t r l c  
u r o n r t c d  

e h l o r i ~ t i m ,  d i s t i  t i a t i o n  
c o l o r i r r t r i c  
D i r t i  l l a t im ,co io r i a * r r i c  
.utarnated 
ion chromatography, ton 
stltctiw electrode 
ICP, by u l c u l a t i m  

Co-pru ip t t r t ion ,  IEP 
Im chr-tograply, 
8 u t m t e d  co lor i r r r t r i c  
Ion chrartogrrphy, 
mutautd c o l o r i r t r i c  
Wnual two reagent 

P h m l  ics  Method 420.2 Colorlrrctrfc, autwtrd 

Phosphorus, t o t a l  Method 365.3 C o l o r i a t r i c ,  ascorbic ac id  

St i lca Method 200.7 f i l t r a t i o n ,  ICP 
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Table 8 .2 (cont.) 
Inorganic Analytical Methods 

Analysis Method Ref creme #ethod Description 

SOL ids - 
Dissolved (10s) 

suspended (TSS) 

Total ( 1 s )  

Vote t i l t  (TVS) 

Settleable (SS) 

Sulfide 

Sulfate 

Total Organic C h r h  

Total r j t l dah l  nitrogen 
Turbidity 

Nethod 576.1/9930 

Method 300.0 1 
Method 375.4/9038 ' 
Method 415.219060 

Method 351.2 
Method 180.1 1 

C r a v i r t r i c ,  d r i d  a t  
103-105s 
Grrvimcric, d r i d  8t 

103-105~C 
t r r v i r t r i c ,  Igni tlm 5502C 

Im chn=togr.phy, 
l u r b i d i r t r i c  
Pergulfrte oxidation, UV 

praraotd 
S m i - w t m u t d  color ia t t r ic  
Yephelactric 

Inorganic Methods References 

 US EPA, 1979. Methods for Chemical Analysis of Water and 
Wastes. EPA 600/4-79-020 (Revised, March 1983). EPA/EMSL, 
Cincinnati, Ohio. 

2~~ EPA, 1986. Test Methods for Evaluatincf S o l i d  Waste- 
phvsical/Chemical Methods. SW-846 Third Edition. Office 
of Solid Waste, US EPA, Washington, DC. 

3 ~ ~ ~ ,  1985. Standard Methods for the Examination of Water 
and Wastewater. Sixteenth Edition. American Public Health 
Association, Washington, DC. 

EPA, 1988. Contract Laboratorv Proaram Inoraanic Analvsis 
for Multi-Media, Multi-Concentration, Statement of Work, 
Revision 3/90. US Contract Laboratory Program. EPA/CLP, 
Washington, DC. 
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9.0 Detection and Reporting Limits 

9.1 Instrument ~eteotion L h i t a  

The concentration equivalent of M e  smallest signal which is 
distinguishable from background instrument noise. The 
determination of IDL's is done for metals quarterly per CLP 
protocols. The I D L  is 3 times the average of 3 standard 
deviations each independently determined on non-consecutive 
days by 7 replicate analyses of a spiked reagent water 
standard under normal instrument operating conditions 

9.2 Method Detection L i m i t s  

The Method Detection Limits is defined as the minimum 
concentration of a substance that can be measured and 
reported with a 99% confidence that the analyte concentration 
is greater than zero. This concentration is determined 
through multiple analyses (including all sample preparation 
steps) of a sample of a given matrix. The standard deviation 
of the results of these analyses is multiplied by 3, and the 
resulting value is considered the method detection limit. 
This procedure for determining the MDL is from 40 CFR part 
136 Appendix B Federal Register Vol. 49, No. 209 - 
10/26/84) . MDLs are done annually. 

9.3 Reporting L i m i t s  

The reporting limit is the concentration down to which the 
laboratory can confidently report quantitative data. 
Reporting limits must always be greater or equal to the I D L  
or IDL. The judgement of the anal sts, and the needs of the 
client are considered when determin ng reporting limits. The I 
reporting limits for specific methods and matrices are listed 
in-  able- 9.1. 

9 . 4  Contract Required Quaatitation Limits 

The CRQLs are the reporting limits required for EPA CLP 
analyses. These are defined in the CLP Statements of Work, 
and are listed in Table 9.1 for each CLP analysis performed. 
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Table 9.1 
Analytes and Reporting L i m i t s  

CLP SOY 3/90 ' 
CUQL CROL CRQL 
Yater L w  Sof 1 Wcdiun S o i l  

=AT 1 LES CAS Ho. w / L  m/Ko W K Q  

6. Acetonc 67-64- 1 
7. Carbon Dfsulf i& 75-15-0 
8. 1,l-Dlchloroethtnc T5-35-4 
9. f , l -Dichlotot th8m tS-34-3 

10. 1,2-Dichloroethm ( to ta l )  540-59-0 

tl. th lo ro fom 67-M-3 
12. 1,2-Dichiorathan 107-06-2 
13. 2-sutnan~ n-93-3 
14. 1 , l , 1 - T r i c h l o m t h w  71-55-6 
15. k r h  Tctrmchlori& 56-23-5 

26. 2 - H e x a m  591 -76-6 
27. Tetraehlorocthene 127-18-4 
28. 1 ,1 ,2 ,2 - te t ruh lo r~ than  TP-U-5 
29. Toluene 108- I - 3  
30. Chioroknrme 108-90-7 

10 10 1200 
10 10 1 ZOO 
10 10 1 ZOO 
fO 10 1 ZOO 
to  10 1200 

10 10 1200 
10 10 1 ZOO 
10 to 1200 
10 10 t 200 
10 10 1200 

31. Ethyl Benzene 100-Lt - 0  10 10 1 ZOO 
32. Styrme 100-12-5 10 10 1200 
35. X v t m s  (totml) 1330- 20-7 10 10 1200 
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Table 9.1 
Analytes and Reporting L i m i t s  (cont8d.) 

Mdffimd Method W i f i a d  Method tCLP Method 13114 
s z s 2 / a 4 d  UU? Modi f id 8 2 4 0 ~  

PL QL OL 
YOLATILES U S  Yo. w/L W l n  w/L 

6 ,  2 - B u t a m  7B-93-3 5 . 
7. Car- dirutfide 7s-t5-0 5 
8 .  Car& Tetrmchloride 56-23-5 5 
9. M l o r a k n r m e  108-90-7 5 

10. Chlorocthsnc 75-00-3 5 

11. 2-Chtorcethylvinyl ether 100-75-8 5 
12. Chlorotom 67-66-3 5 
13. fhlorarrrhsnc 71-87-3 5 
14. Dibramchloromthane 124-48- t 5 
15. 1,2-Dichlorobmzme 95-50-1 5 

21. trans 1,Z-Dfchlorocthene 540-59-9 
22. 1,2-Oichloroprop*ne 78-87-5 
23. cis-1.3-Dichloropropme 1006t-01-5 
24. t r a m ~ l , 3 - D i c h l o r o p r ~  10061-02-6 
25. Ethyl Bmzene 100-41-4 

26. 2-hexanont 591 -78-6 
27. 4-methyl-2-pntmnaw 108-10- t 
28. Methyl- Chloride '25-09-2 
29. s t y t m e  100-42-5 
30. 1.1.2.2-Tatrachtorocthane TP-34-5 
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Table 9.1 
Analytes and Reporting L i m i t s  (cont8d.) 

h d i f i e d  Method Iladif id Wethod TCLP Wcthcd '13114 
Q L ~ / L U L O ~  82ld M o d i f i d  824d 

QL QL QL 
WLAT I LES U S  Yo. W/C W/Kq W/L 

36. Tricftlorf lurroncthrnc 75-69-4 5 
37. V i n y l  u e t a t e  5 
38. vinyl Qllyidt 75-01-C 5 
39. m-xylem 10-38-3 5 
4 0 .  o-xylem 95-47-6 5 

41. p x y l m  106-42-3 5 5 

* HSL extcrdtd unmlysis rcgrired 

PI. - v n t i t r t i o n  L i m i t  

Quantitatim Limits l i s t 4  for roil/sediment are b s e d  on wet wight.  Those calculated by the 
tnborrtory are m e dry might basis, d uiLL he higher. 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

Method 
524' 

PL 
Yarer 

VOLAT I LEO GAS No. w/L 
1. knrw 71 -45-2 0.2 
2. ~rumbmtmt IMAM-1 0.4 
3. ~ror#;hloroncth.nt ?5-01-4 0.4 
4. B r d i c h l o r u w t h a n  75 - 27-4 0.4 
5. Irmmfonn 7S-25-2 0.3 

6. Brununctham 74-83-9 
7. n-Burylbanrm 104-51-8 
8.  rec-Butylbenzcnc 135-98-8 
9 .  t e r t - I u t y l k n t c n e  98-06-6 
10. Carbon Tetrachloride 56-23-5 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

E L A T  1 LES US Mo. w/ L 

36. Ethyl B w u l l w  
37. n e a e c h l o r c b t a d i m  
38. ltopropyl b e n z m  
39. 4- l toproqyl toluww 
40. M e t h y l m  Chloride 

56. 1,2,3-Trichloropropsm 96-18-4 
57. Vinyl Chloride 75-01-4 
58. m - X y l m  108-38-3 
59. 0-Xylme 95 -47.6 
60. p-Xylme 106-42-3 

QL - h n t i t r t i m  Limit  

Speci f ic  detect ion Limits a re  highly  mtrix kpnknt. The Q w n t i t a t i o n  L i m i t s  l i s t 4  
provided for guidance 4t-d my not always be achievable. 
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Table 9.1 
Analytes and Reporting L i m i t s  (conttd.) 

h t c r  
YOLATI LES U S  Uo. W L  

QL - Qusnt i tst ion Limit  

S p e c i f i c  detection l i m i t 6  are hishly n r t r i x  depndent.  The Oumntitatim Limits l i s t d  
provided tor  widonce md m y  not miwyr be achievable. 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

CLP sw 3/90' 
CltQL CROL CROL 

wter Lou Soi t  M c d i u a  Soil 
SEMIWLATILES U S  No. us/L w/Kq W K u  
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Table 9.1 
Analytes and Reporting L i m i t s  (contfd.) 

CLP sw 3/90' 
P O L  CROL CRPL 

bt*r  Lou S o i l  Ilcdim S o i l  

SEMIYDLATILES U S  No. up/L WKs w/Ko 

36. Ditmzofwm 152-&-9 10 330 10, 000 
37. 2.4-Oinitrotoluwr 121-14.2 10 330 10.000 
38. Diethylphthrlate &-66-2 10 no 10,000 
39. 4-Chlorophenyt- 7005 -72-3 10 330 10,000 

phmylether 
40. Fluarene M-73-7 10 330 10.000 

46. Pcntachlorophmot 87-86-5 25 800 25, 000 
47. Phenenthrmt 85-01-8 10 330 10,000 
43. Anthrscme 120-12-7 10 330 10,000 
49. Carbazole 86-74-8 10 DO 10,000 
50. Di-n-butylpl thr lr te  &-74-2 10 SO 10,000 

Spcciflc o u a n t i t a t i m  Limltc r r e  highly mtrlx &pendent. The Ousnt i ta t fm L l n f t r  t l r t c d  herein are 
provide3 for  guidance ud m y  not always k rchievabte. 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

Wadifid Method M i f  id Method TCLP kthod GT4 
625'/82d ~ 7 0 '  wifid 8 2 7 0 ~  

PL OL QL 
uatcr Sol 1 Le.c)rat 

SEUtWUTILES U S  No. w/L mlKa W L  

1. fic-thmc 83-32-9 2 
2. A c c ~ p h t h y l m e  208-%-a 2 
3. hthrmcene 720-12-7 2 
L. lmzo  (a) m t h r a c m  56-55-3 2 
5. Swuo(a)pyrnw 50-32-11 2 

6. Ietuo(b)f luarsnthme 205-W-2 2 
7. I)mzo(p,h,i ) p r y t m  791-26-2 2 
8. Bwuo(k)f l u o r a t h m  207-08-9 2 
9. 8cnzoic Acid 65-85-0 2 

10. Bmzyl  Aicohol 100-51-6 2 

OC - a w n t i t a t i o n  Limit 

- HSL capand extended wrrlysis r c q u i r d  

Specific p w n t i t r t i o n  l imi ts  are highly m t r i x  dcpsrdent. The g u n t i t a t i o n  t i n i t c  l i s t e d  
herein are providd for guidance and my n o t  atways k rchiwabte.  

O u n t i t a t f o n  l imi ts  for  soi t /sdimcnts arc based #I wet weight. The v n t i t r t i o n  Iimits 
cr lcu l r ted  by the Lebrr tory  a r t  on a dry w i g h t  basis and u i t l  be higher. 
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Table 9.1 
Analytes and Reporting Limits (cont'd.) 

M i f  l ed  nethod Wlf led Method TCLP Method t31t4 

625*/82d g?03 llodifid u 7 o 3  
OL PL OL 

Yat t r  Poi 1 L . ~ h a t e  
SEMIMILATILES U S  l o .  W L  m/Kq W/L 

31. 2,l-Dichlorcphenol 120-83-2 2 
32. Dicthylphthalr te 84-66-2 2 
n. ~ i m t h y i  p h t h r l r t e  131-11-3 2 
34. 2,L-Dimethylphmol 105-67-9 2 
35. 4,6-Dini t ro-2-r thytph- l  534-52-1 2 

O t  - Quan t i t a t im  Limi t  

Specif ic qmn t f t a t i on  l i m f t s  are highly n r t r i x  dcpwdont. The w r i t i t a t i o n  l i m i t s  l i s t e d  
herein are prw ided fo r  guidsnce a d  m y  not r iuays be achievable. 

Qusntltat4on l tm i t s  for  r o i l / s e d i m t s  a r t  brsed on uet w igh t .  the cpant l ta t lon  L I m i t r  
calculated by the lmboratory ere on a dry weight basi6 and m i l l  k higher. 
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Table 9.1 
Analytes and Reporting L i m i t s  (cont'd.) 

Wit id Methcd M d i f  ied Nethod TCLP method 6G4 
6n2/82703 62?Q3 Madif fed 8 2 7 0 ~  

01 01 PL 
Ut t r  Soi L Leachate 

SEUtVOLATlLES U S  No. W L  w/Kn uaIL 

- HSL carpcvd mat- uralysir rce~ird 

Specific w n t i t a t i o n  l lmi ts  art highly n t r i x  dcpnknt. The q m n t i t a t i m  L l m f t s  l i s t d  
herein are provided for guidance Md m y  not miways k achievable. 

Owntitat ion L i m i t s  for soil/scdinmts ore based on vet w i g h t .  t h t  v n t i t a t i r m  himits 
calculated by the laboratory are on a dry weight bssis  m d  m i l l  be higher. 
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Table 9.1 
Analytes and Reporting L i m i t s  (contOd.) 

CLP sm J / W ~  CLP tw 3/90' 
CRQL CRQL 

Ymter Soi l 
PEST I ClDES/PCBs U S  Yo. clp/l w/Kg 

11. Endrin 72-20-8 0.10 3.3 
12. ErdoEulfan I 1  33213-65-9 0. 10 3.3 
13. C14'DDD 72-54-8 0. TO 3.3 
14. EnQsulfan Sul fate  1031-07-8 0.10 3.3 
15. S,Lf-DDT 50-29-3 0.10 3.3 

16. Xethoxychlor ?2-43-5 0.50 17.0 
17. Endrin k e t m e  53494-70-5 0.10 3.3 
18. Emfrin aldehyde 7421-36-3 0.10 3.3 
19. alpha-Chlordane 5103-71-9 0.05 1.7 
20. gama-Chlor&n 5103-74-2 0.05 1.7 

26. Armlor-1248 12672-29-6 1.0 
27. Aroclor-1254 11097-69-1 1 .0 
28. Aroc tor-1260 llopd-82-5 1.0 

There ir no d i f f e r e n t i a t i o n  in the p r r p r r a t i a  of Low nd rdiu roil urplm in 
t h i r  rrrthod for the u v i y s i s  of pesticides ud aroclors. 



QUALITY A88ORAHCE PWN 
MET IHC., CAMBRIDGE 
Section: 9 Page: 14 of 18 
Revision: 3 
Revision Date: 10/01/92 

Table 9.1 
Analytes and Reporting Limits (cont'd.) 

Qt CIL a1 
Yr tc r  So i l  L e a ~ h a t t  

PESTICIDES/PCBs U S  No, rm/ L ua /K~  ue/t 

1. rlpla-BHC 319-04-6 0.10 
2. beta-BHC s 19-86-8 0.10 
3. delta-BHC 319-86-8 0.10 
4. g r m a - ~ ~ ~  ( l i d a m )  58-89-9 0.10 
5. Heptachtor 76-41-8 0.10 

11. Endrin 72-20-8 0.10 
12. EdosulfmII 53213-65-9 0.10 
13. 4,4'DDD 72-54-8 0.10 
14. Endosulfan Sulfate 1031-07-8 0.70 
I S .  4,Lf-OD1 50-29-3 0.10 

16. Hethoxychlor 72-13-5 0.5 4.0 

17. Erdr in  aldehyde 742t-36-3 0.70 4.0 
18. Chlordane 57-74-9  1 .O 200 
19. T o x r M m  800 t -35-2 1 .O 70 
20.  roct tor-1016 12674-11-2 1.0 70 

Speci f ic  Ouant i ta t lm Limits arc highly m t r i x  depmdmt. The Quent i ta t im Limi ts l i s t e d  herein are 

provided fo r  guidance a d  m y  not r lu rya  be achirvabtt. 

Ouantitat ian Limi ts l i s t e d  fo r  ro i l /scdlmmt are b r e d  m wet weight. The O w n t i t a t i o n  L t n i t s  

c a l c u l r t t d  the Laboratory for so i l / rcd imnt ,  u l c u i r t c d  m a dry n i g h t  b s i s ,  ~ 1 1 1  be higher. 
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Table 9.1 
Analytes and Reporting L i m i t s  (cont'd.) 

Mdffied Bethod Ilodff id method TCLP kthod 1311' 
50pb6/815$ 6150~  ifi id 81503 

UL QL DL 
Water Soi 1 L.=hate 

RERBICIDES CAS No. LR/L W K g  up/L 

MlSCELIANEaJS ANALYSES OL PL 

1. Pncs aFirrgerprintingM (ug/t) (w/U) 

wsol inc 
mineral e p i r i t c  
tcrormc 
n ~ u e l  o t \ / D i n e l  
#4 Fuet O i l  
16 Fuet  O i l  
Lubricrting O i l  
coal t a r  

f 00 
too 
too 
tw 
too 
100 
I00 
1 00 

3.  O j  L wd Grease OL 

Infra-red ( Mcthad 413.2') 2 r p / L  100 W/Kg 
# r m v i r t r i c  (Modif id Method 413.1'1 5 ng/t 250 -/KO 

4. PCBs in O i l  f W K 9  

PL - Quent i ta t im L i m i t  
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Table 9.1 
Analytes and Reporting Limits (contfd.) 

CLP SOY 3 / d  
CRD L CRDL 

A l u i m n  
Antimony 
Arrtni c 
Bar i un 
Bery l t iun  
m i u n  
Calciun 
Chraniun 
C h i t  

Copper 
1 rm 
Lead 
Magnes i m 
Manganese 
Mercury (HGCVA) 

Nickel 
Potnssiun 
Selenium 
S i  l v t r  
sodim 
ThaLLiun 
V u u d i u n  
Zinc 

The CLP CRDL are the instr-t d c t u t i o n  l i m i t s  obtained in p r e  water. The 
detection Limits for  errples m y  be considerably higher w i n g  on the 
rmpte m t r i x .  



QUALITY ABBORANCE PLAN 
NET INC , CAMBRIDGE 
Section: 9 Page: 17 of 18 
Revision: 3 
Revision Date: 10/01/92 

Table 9.1 
Analytes and Reporting Limits (contfd.) 

TCLP Nethod 13114 I U P  Analysis Furnace Analysis 
Method 601d ekthods 200.7'/6010~ t000 series3 

A l l m i r u n  
Ant in#y 
A r s e n i c  
I r r  i u n  
Beryl t i  un 
Borm 
C u h i u n  
C a l c i m  
thrmiun 
C o b a l t  

C w r  
ntx. Chraniun 
t ron 
L e d  
Maones i un 
Mrnganese 
Mercury 
R0tyWcnun 
Nickel 
Potrssiun 
S e l e n i u n  
Silver 
Sodiun 
Thall iun 
t i n  
V u r s d i u n  
Zinc 

I m t n n m t  detection 1 i m i  ts  are rgda td  quarteriy. 
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Table 9.1 
Analytes and Reporting L i m i t s  (cont d. ) 

Punt i t a t ion  Lfmitr 

1. Acidity 
2. Alkal i n i t y  
3. kmPnia 
4. Biochmical O x r ~ c n  D& (BOD) 
5. Diocfraical O ~ ~ Q W I  D m n d ,  t.rbmacc#rr (-1 
6. Chemical Oaygcn D-nd (Cm) 
7. Chloride 
8. Color 
9. Cyanide, Total 

10. Cywide, Aarvble  
11. Fluoride 
12. Harckss 
13. Hydrwen Ion (pH) 
14. Kjeldahl Yitrogm, to ta l  (TICII) 
15. Yftrate 
16. r i t ra te /Nicr i te  
17. Organic Carbon, Total (TOC) 
18. Orthophosphate 
19. Phmols 
20. Phosphorus, Ta t r i  
21. Residue, Total (TS) 
22. R e s i b ,  Yon-Filterable (TSS) 
23. R e s i b ,  Settleable 
24. Residue,'Volrtile (TVS) 
25. R e s i b ,  F i l terable  (10s) 
26. Specific ConduEtence 
27. S ~ t f 8 t t  
28. Sulf ik 
29. Sul f i te  
30. Turbidity 

W L  
911 
rp/L  
rp/L 
w / L  
r g / L  
rrg/L 
color m i t s  

IO/L 
rp /L  
r p / L  
I p / L  
pH mf t o  
W L  

IO/L 
Ip/L 

. g l L  
r p / L  
1 P I L  
W/L 
W L  
- / L / h w r  
r p / L  
ng/L 
dlo/emt 

rp/L 
IO/L 
l e / L  
wits 

t imi t r  of detection m y  n r y  with rvlplt a t r i c e s .  
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0 CALIBRATION PROCEDURES AND FREQUENCY 

  his section describer the calibration procedures and frequency for 
the instrumentation which will be used in the determination of the 
parameters of interest. 

l o .  1 Laboratory Standards 

 ater rials used for calibration, internal standards and surrogate 
standards will be of the highest purity available and will be 
obtained through the U.S. Environmental Protection Agency 
pesticide and Industrial chemicals Repository or a suitable 
commercial source. The calibration procedures outlined here are 
those routinely used in the laboratory. The frequency of 
calibration is also included in Table 7.1. 

10.2 Btandards Traceability 

All materials, whether high purity bulk materials or prepared 
solutions, will have the following information, at a minimum, 
recorded into an analytical standards logbook: identity, supplier, 
catalog number, production lot number, date received, reported 
purity or concentration, and expiration date. i his information 
will. be recorded when the material is received, or no later than 
the first time the material is used. 

All analytical standards and spiking solutions will have a unique 
identification consisting of a name, number and the preparation or 
received date. This identification will be clearly recorded on the 
label of any bottle containing this material. By consistently 
using this identification, the material can be traced back to the 
original source material. 

Documentation of all standard preparations will be recorded in 
logbooks. The volume and numerical reference of all analytical 
standards or spiking solutions used in the preparation of another 
standard will be recorded in the standard preparation logbook. 

All calibration standards must be verified against and 
independently prepared standard from a second manufacturer, or a 
different lot from the same manufacturer. 
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10.3 OQIS Calibration Procedure 

The full calibration procedure outlined below is performed 
initially and then again whenever the criteria for the continuing 
calibration check are not met. The tuning procedure is done every 
12 hours for as long as the calibration is valid, and prior to an 
initial calibration. 

1. At the beginning of each shift that volatile organics analyses 
are performed, the GC/MS system must be checked to verify that 
acceptable performance criteria are obtained for 
bromofluorobenzene (BFB). The performance test must be passed 
before analyzing any samples, blanks or standards. A tune 
with decafluorotriphenyl phosphine (DFTPP) is used prior on 
instruments dedicated to semivolatile analyses. 

2. Analyze a five point initial calibration sequence using 
standards prepared following EPA protocols. Calibration 
check compounds (CCCs) criteria must be met before sample 
analysis may begin. 

3. Analyze a continuing calibration check standard prepared 
following EPA procedures. If the CCC and System Performance 
Check Compounds (SPCC) do not meet the criteria stated in 
the CLP SOW 3/90 (OLM01.2), the source of the problem must 
be identified and corrected before sample analysis can 
begin. If these criteria cannot be met, the instrument must 
have a new initial calibration performed following any 
necessary maintenance. 

4. Record all values for the initial and subsequent calibration 
verifications. 
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1 0 . 4  Gas Chromatograph Calibration Procedures 

A full initial calibration procedure is done vhen continuing 
calibration criteria are not met or when any major change in 
instrument hardware or instrument parameters is made. 

1. Analyze a Resolution Check Mixture standard to ensure that 
the following criteria is met: The depth of the valley 
between two adjacent peaks must be greater than or equal to 
60% of the height of the shorter peak. 

2, Analyze a Performance Evaluation Mixture to check endrin and 
DDT breakdown which must not exceed 20% for either compound 
or 30% for combined breakdown: 

3. Analyze Arochlor and toxaphene standards. One concentration 
of each is analyzed and the retention time and calibration 
factor for each is determined using a set of 3-5 major 
peaks, 

4. Analyze 3 concentrations of Individual Standard Mixtures (5 
concentrations for SW846 anal ses) containing all of the 
target list pesticides. The 1 1 nearity of each compound is 
determined by calculating the %RSD of the calibration 
factors. The RSD for each compound should not exceed 20%. 
(Up to two compounds per column can exceed 20% , but must be 
less than 30% RSD.) 

5. Analyze an Instrument Blank. The concentration of any 
target analyte in this blank must be less than . 5  X CRQL. 

6. Analyze a Performance Evaluation Mixture. The calculated 
concentrations of each analyte in this mixture should be 
within 75-125 % of the expected value. The breakdown 
products, retention time window drift, and peak resolution 
are also checked. Peaks in the Performance Evaluation 
Mixture must be 100% resolved. Retention times must fall 
within the windows specified in the CLP SOW for each 
compound using the mean retention time from each of the  
Individual Mixes as the center of each window. 

7 .  Samples are run once all of the above standards are run and 
the acceptance criteria are met. 

8 ,  No later than 12 hours after the injection of the Instrument 
Blank, another Instrument Blank followed by the medium level 
of each of the Individual Standard Mixtures must be run to 
assess the validity of the continuing calibration. The 
blank results must be as specified in step f 6  above, and the 
individual standard mixture results must be within 2 5 %  of 
the expected value for each analyte. Resolution between 
peaks nust be > 90%. 
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9 .  If the continuing calibration check (step 9 above) meets the 
acceptance criteria specified sample analysis may continue 
for another 12 hours (from the time of the Instrument Blank 
injection) before repeating the continuing calibration check 
t h ~ s  time using a Performance hraluation Mixture rather than 
the Individual Standard Mixtures. 

10. Continue analyzing samples and checking the continuing 
calibration alternately using both Individual mixtures and 
the Performance Evaluation Mixture 

10 .5  ICP Calibration Procedure 

1. Calibrate the instrument using a blank and one concentration 
of each element. 

2. After the calibration standards are run, verify the initial 
calibration for each element of interest using an EPA 
Quality Control concentrate or other independent standard at 
a concentration within the calibration range. If the 
reported values for the calibration check sample exceed the 
control limits of 90-110% expected value, the analysis is 
terminated and corrective action taken. 

3 .  Once the system is' satisfactorily calibrated, verify the low 
end of the calibration with an initial calibration blank. 
The result of this blank analysis must be 2 5 x  the IDL for 
f o r  each element of interest for commercial work or + CRDL 
for CLP analyses. 

4 .  To assure calibration accuracy throughout each analysis run, 
the calibration check standard must be analyzed after each 
set of 10 analyses. The calibration check sample is also 
analyzed after the last analytical sample. If the 
calibration check sample is out of the control l i m i t s  of 
90-110% expected value, the analysis must be terminated and 
the instrument recalibrated. All samples analyzed since the 
last in control calibration check must be reanalyzed. 

5. To assure low end stability, a blank must be run after each 
continuing calibration verification sample. The result of 
the blank analysis must be + the detection limit of each 
element of interest. 

6. All values for the initial and subsequent calibrations are 
reported on a computer generated print out of the analytical 
sequence. 
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10.6 Graphite rurnaee Calibration Procedure 

1. Calibrate the instrument beginning with a blank and three 
standards, working toward the highest standard. 

2. After the system is calibrated, verify the initial 
calibration for each element of interest using an EPA 
~uality Control concentrate or other independent source at a 
concentration within the calibration range. The result of 
the ICV should be within 10% of the expected value. If it 
is not, the analysis must be terminated and corrective 
action taken. 

3. Once the system is satisfactorily calibrated! verify the low 
end of the calibration with an initial callbration blank. 
The result if this blank analysis must be + 5 X  the IDL for 
each element of interest for commercial work and f CRDL for 
CLP analyses. 

4 .  To assure calibration accuracy throughout each analysis run, 
the calibration check standard must be analyzed at a 
frequency of 10% or every 2 hours durin an analysis run, 9 whichever is more frequent. The calibrat on check sample is 
also analyzed after the last analytical sample. If the 
calibration check sample is outside the control limits of 
90-100% expected value, the analysis must be terminated and 
the instrument recalibrated. All samples analyzed since the 
last time the calibration check was in control must be 
reanalyzed. 

5. To assure low end stability, a blank must be run after each 
continuing calibration verification sample. The result of 
the blank analysis must be f the detection limit of each 
element of interest. 

6. All calibration quality control sample results will be 
printed on the computer generated analysis run information. 

10.7 pH Meter Calibration 

1. Perform an initial operating check of the electrode and 
meter according to manufacturer8s instructions. 

2 .  Calibrate the meter according to the operating instructions. 
Use the standards prepared above. 

3. Analyze a quality control standard to verify instrument 
calibration. 

4 .  Record all values for initial and subsequent calibration 
verifications. 
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10.8 Auto-Anal yser 

1, Calibrate the inetnment  using the blank and the standards, 

2. After the instrument is calibrated verify and document the 
initial calibration using an EPA quality control concentrate 
or other independent standard at a concentration other than 
that used for calibration but within the calibration range. 

3. ~f the reported values for the calibration check sample 
exceed the control limits, the analysis is terminated and 
the problem corrected. 

4. To assure calibration accuracy throughout each analysis 
sequence, the calibration check standard must be analyzed at 
a frequency of 10%. The calibration check sample is also 
analyzed after the last sample In the sequence. If the 
calibration check sample is outside the control limits, the 
analysis must be terminated and the instrument recalibrated. 
All samples analyzed since the last time the calibration 
check was in control must be reanalyzed. 

10 .9  Total Organic Carbon Ilnalyrer Calibration Procedure 

1. Calibrate the instrument according to the procedures in the 
manufacturer's operating manual, 

2 .  Use these working standards at the start of each analysis 
day to verify that the instrument is functioning properly. 

3. Analyze an EPA quality control concentrate or other 
appropriate laboratory control sample. If the results are 
w ~ t h i n  the established control llmits, the analysis may 
proceed. 

4. Document a13 standard preparations and instrument operating 
parameters. 
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1 0 . 1 0  Ion Chromatograph Calibration Procedures 

1. Calibrate the instrument beginning with the blank and 
working toward the highest standard. 

2. After the system is calibrated, verify and document the 
initial calibration for each analyte of interest using an 
EPA Quality Control concentrate or other independent 
standard at a concentration other than that used for 
calibration but within the calibration range. 

3 .  If the reported values for the calibration check sample 
exceed the control limits, the analysis is terminated and 
the problem corrected. 

4 .  To assure calibration accuracy throughout each analysis s u n ,  
the calibration check sample must be analyzed at the 
frequency specified in Table 5.3. The calibration check 
sample must also be analyzed after the last analytical 
sample. If the calibration check sample is outside the 
control limits, the analysis must be terminated and the 
instrument recalibrated. All samples analyzed since the 
last time the calibration check sample was in control must 
be reanalyzed. 

5 .  Record all values for the initial and subsequent calibration 
verifications. 

10.11. nercurjl Analyzer calibration Procedure 

1. Calibrate the instrument beginning with the blank and 
working toward the highest standard. 

2. After the system is calibrated, verify and document the 
initial calibration using an EPA Quality Control concentrate 
or other independent standard at a concentration other than 
that used for calibration but within the calibration range. 

3. If the reported values for the calibration check sample 
exceed the control limits, the analysis is terminated and 
the problem corrected. 

4 .  To assure calibration accuracy throughout each analysis run, 
the calibration check must be analyzed at a frequency of 10% 
or every 2 hours during an analysis run, whichever is more 
frequent. The calibration check sample is also analyzed 
after the last sample. If the calibration check sample is 
outside the control limits, the analysis must be terminated 
and the instrument recalibrated. All samples analyzed since 
the last time the calibration check was inside the control 
limit must be reanalyzed. 
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10.12 Analytical Balances Calibration 

Each analytical balance is calibrated each day of use by 
weighing at least 3 weights in the appropriate the range of 
intended use. and certifying that the balance is capable of 
accurately determining the weight to one decimal point 
beyond what the intended use requires. The weiqht sets 
maintained in the laboratories are checked periodically 
against a set of Class S certified weights maintained by the 
QA Coordinator. Daily calibration information is kept in a 
logbook for each balance, and QA maintains records of its 
weights inspections.. In addition, all analytical balances 
are under manufacturer service contracts and are inspected 
by a certified service representative yearly. 

10.13 Oven Temperature Check 

Two separate types of ovens are maintained for the analysis 
of samples. Each oven is vented and has an exhaust fume 
hood. One is used for low temperature (<200°c) desiccation 
and evaporation. This oven has a thermoelectric 
potentiometer to maintain operating temperature. The 
temperature is monitored daily with a laboratory qrade 
mercury thermometer and that information is recorded In a 
logbook. 

The other oven is a muffle furnace used for volatile solids 
and ash determinations. This furnace operates at hiqh 
temperatures ( > 2 0 0 ~ ~ )  + ~ O C .  The oven temperature is 
monitored on each day of use and the information is recorded 
in a log book. Thermometers are calibrated against 
precision thermometers certified by the National Bureau of 
Standards. All calibration information is recorded and each 
thermometer is given a unique ID. 

10.14 Refrigerator Temperature Check 

Refrigerators are kept at a constant 4O C as measured by a 
calibrated thermometer. The temperature is monitored at 
least once daily and this information is recorded in a 
refrigerator specific log book. Thermometers used to 
monitor refrigerator temperatures are immersed in water to 
ensure readings that are representative of sample and 
extract temperature conditions. 
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11.0 GLASSWARE WABEING 

Glassware from each group must be separately maintained in order to 
avoid contamination. There are designated work areas in the 
dishwashing room for inorqanics and organics glassware, and each 
glassware technician is assigned to only one department at a time. 

In addition, 

w Glassware containing soil from samples should be rinsed 
into a waste container -- a down the drain. 
Glassware which has been moistened by organic solvents 
should be allowed to air-dry in a hood before being 
rinsed. 

11.1. Inorganic Glassware 

All volumetrics, qraduated cylinders, pipettes, beakers, glass and 
plasticware used in the trace metal or priority pollutant analyses 
are cleaned by the following procedures: 

1. Remove visible dirt by washing with tap water 

2. Wash glassware/plastic ware with tap water and glassware 
soap using scrub brushes. The automatic dishwasher can 
also be used if available. If the dishwasher is used two 
rinse cycles are necessary to remove all soap. 

3 .  Rinse hand washed items thoroughly with tap water. 

4. Alternately acid and DI rinse in the following order: 

1:1 ~ ~ 0 3  
DI water 
1:l HC1 

DI water 

T h i s  should be done in a sink with an acid trap. 

5, All beakers and watchglasses must be acid refluxed on a 
hot plate for one hour using 10 ml of concentrated HN03. 
This 1s done in the laboratory hood by the glassware 
technician. 

6. Rinse all glass/plastic ware (including the beakers and 
watchglasses that have been acid refluxed) three times 
with deionized water. 

7. Allow glass/plastic ware to dry in clean hood. 

8. Store clean plasticware in plastic bags. 
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11.2 Organic Qlassvare 

1. Rinse the glassware at least twice with water  prior to 
washing. Use brush to loosen any visible dlrt from 
surf ace. 

2 .  Wash fragile and large pieces w i t h  soap and water in the 
dishroom sink using scrub brushes. 

3. Any item that is not too fragile or large can be washed 
In the automatic dishwasher. Make sure that all items 
are placed securely and that no items will bump into each 
other. NOTE: Do not put small plastic items in the 
dishwasher. This will cause jamming and possible 
breakage of the machine. 

4. Add 1/3 cup of granular soap to the dishwasher and allow 
it to run full cycle. 

5. All glassware, handwashed and dishwasher washed, must be 
methanol rinsed. This is done by the glassware 
technician in the fume hood. The waste is collected for 
disposal in the appropriate waste solvent drum. 

6. Glassware is allowed to dry in the dish room hood and 
then is returned to the laboratory drawers. 

7. Prior to initiating any procedures, the laboratory 
analyst must rinse all glassware with methylene chloride 
at least three times. 

8. If another solvent is going t o  be used i n  the glassware, 
an additional rinse with that solvent should be done 
after the methylene chloride rinses. 
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Several different types of QC samples are used to document the 
validity of the generated data. Quality control objectives and QC 
frequencies are outlined in Table 7.1. The following are definitions 
of the various types of QC samples routinely incorporated into 
analyses. 

12.1 Blank Bamples 

a. pield Blank - (Equipment Blank, Rinsate Blank) A sample 
of laboratory deionized water which proceeds through all 
the sample collection equipment after the equipment has 
been decontaminated. Field blanks should be collected once 
during a sampling event. 

b. T r i ~  Rlank - A sample of laboratory water which is 
placed in an appropriate sample container, handled in the 
same manner as field samples, and returned to the 
laboratory with the samples, to assess the possible 
contamination introduced in transport. 

,c. Holdins Blank - A sample of laboratory water or solid 
matrix which is placed in an appropriate sample container 
and stored along with the samples in the refrigerator or 
storage container to asses any contamination which may be 
introduced in storage. 

d. Method Blanks - A sample of laboratory water or 
suitable solid matrix that 1s carried through the entire 
analytical procedure (digested or extracted, and analyzed). 
These blanks are handled using the same reagents, 
surrogates, etc. as the samples in order to assess 
possible contamination during the analytical process. 

e. calibration Blanks - A sample of laboratory DI water or 
solvent containing the same reagents at the same 
concentration as the calibration standards. This blank is 
used to "zerou the instrument. 
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a. Surroaate S ~ i k e  (SS) - Compounds which are added to 
every blank, sample, matrix spike, matrix spike duplicate 
and standard in order to evaluate the analyt~cal efficiency 
of the method in individual sample matrices. The surrogate 
compounds are chemically similar to the target compounds. 

b. vticgl S ~ f k e  (AS) - An aliquot of digested sample 
into which a known amount of compound is added. The 
a n a l y t i c a l  spike is analyzed immediately and the recovery 
is calculated in order to assess the matrix efffect on the 
analytical system. 

c. Blank spike - Also called an LCS , this is a volume of 
laboratory deionized water or clean solid matrix into which 
a known amount of compound is added. The blank spike is  
subjected to the entlre analytical pracedure, and the 
percent  recovery of the spiked compounds is calculated in 
order to assess the efficiency of the extraction and 
analysis. 

d. Matrix Saike (MS) - (Digestion Spike) An aliquot of 
sample (water, soil, or sludge) into which a known amount 
of compounds are added. The matrix spike is subjected to 
the entire extraction and analytical procedure. The 
percent recovery of the spiked compounds is calculated in 
order to assess the appropriateness of the method for that 
matrix. 

e. a t r i x  S~ike Du~licate (MSD) - A second aliquot of the  
same 'sample as  the the matrix spike that also has a known 
amount of compound added and is taken through the entire 
procedure. The percent recoveries  of the splked compounds 
for both the matrix spike and the matrix spike duplicate 
are compared in order to assess the precision of the method 
for that matrix. 

12.3 fnitial calibration verification Standard (ICV) 

An independent reference standard made from a source different than 
that of the calibration standards, which is run after each 
calibration of an instrument to verify that the instrument and 
standards are operating properly. 

12.4 continuing calibration ~arification Standard (CCV) 

An analytical standard which is run at a specified frequency (e:q. 
every 10 samples, or every 2 hours, etc.) to verify the callbratlon 
of the analytical system.  

12 .5  Duplicate Samples 

A second aliquot of a sample which is carried through sample 
preparation and analysis procedures to verify the precision of the 
analytical method for that matrix. 
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12.6 Xntornal Btandards (18) 

Compounds added to every standard, blank, matrix spike, matrix spike 
duplicate, sample (for VOA), and sample extract for semi-VOA) at a 
known concentration prior to the analysis. The 1 nternal standards 
are used as the basis for quantitation of the target compounds. 

12.7 Interference Check Standard (ICB)  

An standard used in ICAP analysis that contains low concentrations 
of analytes of interest, and high concentrations of interfering 
elements. The ICS is run at the beginning and at the end of an 
analysis sequence to ensure that the procedures used to eliminate 
interfering responses are operating properly. 
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13. CONTROL CHART PROQRAX 

Control charts are an important and useful part of a QA/Qc 
program. They are also regarded as a significant tool of a 
total quality management (TQM) program. In addition to 
containing a large amount of information of the performance 
of a process over time, the visual aspect of a control chart 
allows t h i s  infomation to be expedrently understood and 
used. A control chart is able to display trends in the 
performance of the system and when these trends are detected 
they can often be addressed before more serious events occur. 

3.1 General Policy for Control charts 

Control chart must reflect the actual performance of the 
system. What is charted must be relevant to the system 
performance. The information must be timely so that 
trends can be detected in a proactive manner before the 
process gets completely out of control and a large amount 
of unacceptable "productu, is produced. For an 
environmental testlng laboratory the product is 
analytical results. These results must be accurate, 
preclse, representative, and comparable to be useful to 
the client. 

2 ,  Presently the NET Cambridge control chart program is 
based on laboratory control samples (LCS) and method 
blank surrogate recoveries. An LCS is a clean sample 
matrix spiked with (or containing) a known amount of 
certain target analytes. The advantage of using an LCS 
is that the LCS is carried through the e n t i r e  analytical 
process, both samples preparation and analysis, along 
with the client samples. The recovery of target analytes 
in the LCS is indicative of t h e  performance of t h e  
analytical system, apart from any effects from field 
sample matrices. For metals, mercury, wet chemistry, 
pesticides, and PCBs the LCS containing target analytes 
or elements is used. . For volatiles and semivolatiles the 
surrogates in the blank are plotted on the control 
charts. 

Another important aspect of the NET Cambridge control 
chart program is analyst involvement. To be truly 
useful, the personnel involved with carrying out the 
analyses must know how the system is performing. By this 
direct involvement they will participate in detecting 
out-of-control conditions and w l l l  be actively 
responsible for ccrrecting any conditions causing the 
analytical system to perform poorly. 
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T y p m ~  of Control Charts Used 

A control chart is a graph of a quality control 
parameter over time. As currently defined the Control 
Chart Program will use what are referred to as nXM 
charts since the individual observations are plotted. 
The charts will contain all LCS or blank surrogate 
recoveries for a given analysis and matrix (water or 
soil) w i t h  no averaging or sub-sampling. All out of 
control LCS values are to be included on the control 
charts but will not be used in the calculation of limits 
if there is an assignable cause, In addition to the 
individual data points, and a line connecting these 
points, the chart will also contain the following 
horizontal lines: 

r Upper control limit (UCL) -- the mean plus three 
standard deviations as calculated from a 
representative set of 25 data points 

w Lower control limit ( E L )  -- the mean minus three 
standard deviations as calculated from a 
representative set of 25 data points 
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Hatala EVERY U S  for all furnace metals, at least 3 ICP 
metals, and mercury (except those LCSs that are 
associated with unacceptable calibration QC) each 
matrix plotted separately 

8 plotted by digestion date and digestion batch ID 

CN EVERY CYANIDE LCS recovery for each matrix 
separately (Since there are many ways to do cyanide we 
have decided to plot only the types of analyses that 
are used for CLP type work, i - e . ,  no physiological 
or DEP cyanide). 

Plotted by preparation/analysis date 

VOA ALL 3 SURROGATES EVERY METHOD BLANK ON EVERY 
INSTRUMENT, each matrix plotted separately, 

H plotted by run file I D  indicating instrument and date 
of analysis 

8emiVoa ALL 6 SURROGATES I N  EVERY METHOD BLANK ON EVERY 
INSTRUMENT, each matrix plotted separately 

plotted by extraction date 

P e s t .  EVERY LCS RECOVERY OF DDT AND HEPTACRLOR except those 
associated with unuseable initial calibrations, each 
matrix plotted separately 

m plotted by extraction date 

PCBS EVERY LCS RECOVERY OF PCB 1260 and 1016 except those 
associated vith unuseable initial calibrations, each 
matrix plotted separately 

plotted by extraction date 

TPH EVERY LCS RECOVERY except those associated with 
unuseable initial calibrations, each matrix plotted 
separately 

plotted by extract ion date 
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13.4 Generatiag Control Charts 

Control charts are prepared by using SQC a statistical 
software accessed through the network There are several 
choices in the Software which affect the style and 
content of control charts. The user is allowed some 
flexibility but all control charts must meet the 
following criteria: 

The vertical axis (y-axis) of the chart is for  the 
LCS recovery, in percent. The ranqe must encompass 
the lower and upper allowable limlts as defined by 
the analytical method. The horizontal ax is  
(x-axis) 1s for the date of LCS preparation (or 
analysis for volatiles). 

1 Each chart must be identified by the analyte or 
element being plotted and the appropriate matrix. 

w There should be only one LCS type per chart. 

1 The points on the chart must be identified by date 
and be accompanied by their corresponding recovery 
value. 

1 3 . 4  Interpreting Control Charta 

As the chart is updated, the person preparing the 
chart is responsible for examining t h e  chart for the  
out-of-control conditions defined below. Any 
out-of-control conditions are to be reported 
immediately to the Supervisor, and a documented 
corrective act ion investigation must follow. 

Any one point is outside the control limits 
(above the UCL or below the LCL). 

w Any seven consecutive points are on the same 
side of the mean. 

w Any seven consecutive points are successively 
larger, or smaller, than its immediate 
predecessor. 

8 Any obvious cyclic pattern is seen in the 
polnts. 
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13.5 I L m v i m r  of Control Charts 

On a weekly basis, the chart is to be reviewed by 
the Supervisor. This will include seeing that the 
chart is up to date, is being properly prepared, and 
that no out-of-control conditions have been 
overlooked by the analyst. 

On a monthly basis, the chart is to be reviewed by 
the Section Manager. This will include seeing that 
the  chart is up to date, is being properly prepared, 
and that no out-of-control conditions have been 
overlooked by the analyst. The Section Manager will 
ensure that a laboratory non-conformance report is 
filed for any out-of-control conditions. At this 
time the Section Manager will ensure that the 
current control charts are provided to the QAC for 
inclusion in any required lnternal or external QA 
reports ( e . g .  Monthly Progress Reports). 

On a quarterly basis, the Control Chart Program will 
be reviewed by the QAC and the Laboratory Director. 
At this time the need for changes in the program 
will be considered. 

3.6 Responding to Out of Control Conditions 

All out of control conditions noted from control 
charts need to be documented, reported, and 
investigated. The proper format for this report is 
the RLaboratory Non-Conformance Report". 

Only LCS or blank surrogate recoveries that exceed 
the allowable limits defined by the method protocol 
will result in decisions to reject sample data. 
These recoveries should still included in the 
control charts, with an annotation that this point 
should not be included in any recomputed control 
limits. 
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1 CORRECTIVE ACTION 

An important part of any quality assurance program is a 
well-defined effective policy for correctinq quality 
problems. NET Cambridge employs a corrective action system 
which operates under the direction of the Division QA 
Coordinator. While the ent ire  quality assurance program is 
designed to avoid problems, it also serves to identify and 
correct the problems that do exist. Usually these quality 
problems fall into two categories, immediate corrective 
action or long-term corrective action. 

1 4 . 1  Immediate Corrective Act ion  

Specific quality control limits are in place to help analysts 
recognize the need for corrective action. Any quality 
control indicators that are outside of the acceptable 
criteria presented in Table 7.1 require some form of 
corrective action. Often an analysts experience will allow 
him/her to initiate immediate corrective action at the bench 
level. All that is required in these instances is that the 
incident be documented in the sample preparation or analysis 
record. 

14.1 Long Term Corrective Action 

The need for more formal corrective action may be identifie. 
by performance evaluation sample results, control chart 
trends, or internal or external audits. Any quality problem 
which cannot be solved by immediate correctrve action falls 
into this category. The Division Quality Assurance 
Coordinator is responsible for managing the corrective action 
process for long term corrective actions. The Quality 
Control Coordinator may,vi+ the support of the Division 
Manager,delegate responsibilities for rnvestigating problems 
and implementing solutions to appropriate operational groups 
or individuals. 

The essential steps in the closed loop corrective action 
system are: 

I identification of the problem; 

I assignment of responsibility for investigating the 
problem; 

m determination of the cause of the problem through 
investigation; 

m formulation of a corrective action plan; 

I monitoring the effectiveness of the corrective action 
plant 

verifying the elimination of the problem; and 

documenting the processes involved in the above. 
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14.3 Documantation of Correctivm Actions 

The documentation of corrective actions and the maintenance 
of all corrective action reports is the responsibility of the 
QA Coordinator. The documentation consists of a logbook 
containing the following: 

B corrective action requests (see Figure 14.1) 

a brief description of the problem 

analyses or operation affected 

m location of further documentation such as a case or job 
folder 

D date when corrective action completed 
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S 0 DATA EVALUATIONt AND REPORTING 

15 a Data Beduotion 

Analysis results will be reduced to the concentration units 
specified i n  the analytical procedures using the equations 
nrovided in the analvtical references listed in Section 9. These 
Ealciilations are an integral part of the analysis and as ouch are 
the responsibility of laboratory analysts. All calculations will 
be checked by laboratory supervisors. Laboratory managers vill 
routinely check approximately 101 of all data for valid QC. The 
full data set is checked for completeness by the project manager. 

15.2 Data Evaluation 

Data evaluation is the process by which analytical data are 
accepted or rejected based on a set of criteria. WET-Cambridge 
personnel use the following criteria in the evaluation of 
laboratory data: 

w use of published or approved analytical procedures; 

m use of properly operating and calibrated instruments; 

precision and accuracy achieved comparable to that 
achieved in similar analyt ical  programs; 

precision, accuracy and blank contamination meeting 
project specific criteria outlined in Table 5.2 and 5.3; 

B completeness of the data set. 

All data will be evaluated by laboratory supervisors prior to 
being released for reporting purposes to the NET project-manager. 
The nersons evaluatina the data will have sufficient knowledqe of * - -  

the technical work to-identify questionable vaf ues . All anai yses 
requiring CLP protocols will be evaluated in accordance with the 
requirements of those protocols. Occasionally a result is found 
that does not meet the specified criteria for evaluation. The 
reporting of such a result and its associated samples is decided 
on a case by case basis by the laboratory manager, who is also 
responsible for providing a narrative documenting the event and 
the decision. 

15.3 Data Review Process 

The flow charts below depicts the analytical data reduction, 
evaluation and reporting process. Personnel who vill handle data 
gatherinq and evaluation are shown in the Division Organization 
Chart (Figure 1.1) . 
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Figure 15.1 
GC and GC/MS Commercial Analysis Data Review 
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Figure 15.2 
GC and GC/MS CLP Analyses Data Reviev 
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Figure 15.3 
Metals CLP Data Review 
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Figure 15.4  
Conventional Chemistry Data Review 
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Figure 15.5 
Metals commercial Data Review 
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15.4 Data Reporting 

NET uses a Laboratory Information Management System for tracking 
and reporting of analysis data. 

A standard report includes: 

o cover page: 

o sample results: 

statement of methods for each parameter; 

o date of sample receipt; 

o initialed chain of custody form; 

o minimum detection limits for each method; 

o sample extraction and analysis dates; and 

o case narrative summarizing any problems or corrective 
actions associated with the case. 

CLP data are reported usin? CLP specified f o m s  and in CLP 
protocol format. NET. Cambridge uses a custom designed data 
management system for reporting CLP inorganics data. This system 
transfers data from dedicated microprocessors on each instrument 
to a central computer for storage and processing. CLP Organics 
data are screened for compliance by Finniqan's Q/A-Formaster I1 
system which produces repofis in CLP organics format. 
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16. ADD1 TS AND APPROVALS 

A system audit is an evaluation of the laboratory's quality 
assurance practices and operating procedures. This audit 
consists of an on-site review of the laboratoryfs quality 
assurance systems and its physical facilities. In additlon to 
NET'S own internal system of periodic inspection by the Cambridge 
QA Coordinator, and the NET Corporate Quality Director, system 
audits are performed on a regular basis by thgovernment agencies 
and clients. NET-Cambridge will cooperate with all on-site 
external systems audits performed by the client. 

The audit may include several or all of the components listed below: 

o Personnel, facilities and equipment; 

o Chain-of-custody procedures; 

o Instrument calibration and maintenance; 

o Standards preparation and verification; 

o Analytical procedures; 

0 ~uality control procedures; 

o Data handling procedures; 

o ~ocumentation control procedures. 

16.2 Performance Audits 

Performance audits provide a systematic check of laboratory data 
quality and measurement systems. For maximum usefulness two 
types of performance evaluation samples are employed, single 
blind and double blind. 

Sinsle-blind - a sample which is known by all concerned to 
be a PE and only the values are unknown. The results of 
these samples are useful in determining technical systemic 
problems within the operating group. 

Double-blm - a sample that appears to be a client sample 
its identity and values are both unknown to the laboratory. 
Double blind samples are useful in identifying technical 
systemic problems, random analytical problems, and non- 
technical systemfc problems. 
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NET-Cambridge routinely participates in single-blind laboratory 
performance evaluations for the U . S .  EPA as part of t h e  Water 
Supply (WS) and Water Pollution (WP) programs, and similar 
programs administered b the State of New York. NET-Cambridge 1 participates in an Inter aboratory Testing Program (ITP) as part 
of its corporate quality assurance program. Additional 
performance evaluations are submitted on client, contract and 
project specific bases.  

A schedule for NET'S participation in these single-blind and 
double-blind performance audits is detailed in Table 16.1. The 
reports from these audits will be made available if requested by 
the client. 

Table 16.1 

Annual Laboratory Performance Evaluation Schedule 

PE Set 1st quarter 2nd quarter 3rd quarter 4th 

EPA WS X X 

EPA WP X X 

NY DOH Non-Potables Potables Non-Potables 

CLP * 

Organic X 

Inorganic X 

Organic ITP X 

Inorganic ITP X 

NYSDOH - New York State Department of Health 
CLP quarterly blind samples analyzed when made available 
through the EPA regional of f ices .  
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1 6 . 3  Approvals 

NET Cambridge is certified t o  perform analyses on wastewater, 
d r i n k i n g  water and soil matrices in eeveral states and for 
several government programs. Table 16.2 lists the certifications 
or approvals currently held by NET Cambridge. An NET Project 
manager will provide a list of certified parameters for states of 
interest upon request. 

In addition to state certifications NET cambridge has been 
approved to conduct analyses for the following government 
programs : 

US Army Corps of Engineers 
Defense Environmental Restoration Program 

m Hazardous Waste Remedial A c t i o n  Program - HAZWRAP 
Navy Energy & ~nvironmental Support Activity - NEESA 

Table 16.2 
State Certifications 

State 

Connecticut 
Florida 
Maine 
Massachusetts 
New Hampshire 
New Jersey 
New York 
Pennsylvania 
Mode Island 
South Carolina 
Virginia 

P o t a b l e  Water Non-Potable 
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17. QUALITY ABBURWCI RZPORT TO T O G E I I E N T  

In order to provide data and service of consistently high quality 
there must be frequent and timely communication of guality con- 
cerns to the operational groups and senior management.  he 
Quality Assurance Coordinator also prepares a monthly report of 
quallty issues for the Division Manager and the Corporate 
Director of Data Quality. These reports include: 

o results of performance evaluation studies tor ongoing or 
new contracts; 

0 Control charts of internal QC sample results analyzed each 
month 

o Internal and external system audit reports and corrective 
action responses; 

updated information on state or program certifications 

o status on the development and implementation of National 
and Division specific SOPS; 

Q significant quality assurance problems and recommended 
solutions. 
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3.0  SAKPLE CONTROL, FIELD RECORDS, AND WCUHENT CONTROL 

The objectives of this section are to present the Branch standard operating 
procedures for sample identification, sample control and chain-of-custody, 
maintenance of field records, and document control. 

A sample is defined as physical evidence collected from a facility, site, 
or the environment. For the purposes of this section, the term "physical 
evidencem also includes photographs, records, or any other tangible article 
collected from the environment, facility, or site. 

All sample identification, field records, and chain-of-custody records 
shall be recorded in waterproof, non-erasable ink. If errors are made in any of 
these documents, Branch personnel will make corrections by simply crossing a 
aingle line through the error and entering the correct information. All correc- 
tions rhall be initialed and dated by the investigator. If possible, all 
corrections should be made by the individual making the error. 

If information is entered onto sample tags, logbooks, or sample containers 
utilizing stick-on labels, these labels should not be capable of removal later 
without leaving obvious indications of the attempt. Labels should never be 
placed over previously recorded information. Corrections to information recorded 
on stick-on labels should be made as stated in the previous paragraph. 
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3.2 SAMPLE AND EVIDENCE IDENTIFICATION 

3.2.1 General 

The method of sample identification utilized depends on the type of sample 
collected. Samples collected for in-situ field analyses are those collected for 
specific field analyses or measurements where the data are recorded directly in 
bound field logbooks or recorded directly on the Chain-of-Custody Record, w i t h  
identifying information, while in the custody of the sampling team. Examples of 
such in-situ field measurements and analyses include pH, temperature, and 
conductivity. Also included in this category are those field measurements or 
analyses such as flow measurements, geophysical measurements, sumeying 
measurements, etc. that are made with field instruments or analyzers, where no 
sample is actually collected. 

3 . 2 . 2  S a m ~ l e  Identification 

Samples, other than those collected for in-situ field measurements or anal- 
yses, are identified by using a standard sample tag (Figure 3.2.1) which is at- 
tached to the sample container. In some cases, particularly with biological 
samples, the sample tag may have to be included with or wrapped around the 
sample. The sample tags are sequentially numbered and are accountable documents 
after they are completed and attached to a sample or other physical evidence. The 
following information shall be included on the sample tag: 

a ESD project number; 

• field idenciiication or sample station number; 

date and timc of sample collection; 

designation c. !  the sample as a grab or composite; 

m t y p e  of sample (water, wastewater, leachate, soil. sediment, etc.) 
and a very brief description of the sampling location; 

I the signatur-{s) of the sampler(s) or of the designated sampling 
team leader (E. team leader is a field investigator assigned by the 
projecr leadtr to be present during the collection of a specific 
sample and to be responsible and knowledgeable of all activities 
directly related to the collection of that sample). 

a whether the sample is preserved or unpreserved; 

the general types of analyses to be conducted (checked on front of 
t a g ) ;  and 

. any relevant comments (such as readily detectable or identifiable 
odor, color, or known toxic properties). 

Samples or other physical evidence collected by Branch personnel during 
criminal investigations are to be identified by using the "criminal sample tag." 
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This tag is identical to the standard sample tag shovn in Figure 3.2.1, except 
that it has a red border around the front and a red background on the back of the 
tag. 

The field sample station number i s  assigned by the project leader or field 
investigator. This number in ordinarily an alpha-numeric code, designed for a 
particular inspection or imrestigation. For exmple, if a sample is collected 
from a monitoringwe'll installed during a site screening investigation conducted 
at the Abercrombie Widget Company, the alpha-numeric sample number code could be 
AW-00lW. A surface soil sample from this facility might be identified as AU- 
002s. Each separate monitoring location should have a different numerical 
designation. Frequently, water and sediment ssmples are collected from the same 
sampling station and could have the same numerical designation. For example, 
vater and sediment samples collected from the same location in the Oconee River 
at Station 001 vould be identified as OR-001W and OR-OOlS, respectively. The 
project leader or field investigator shall exercise due caution to insure that 
sample station numbers are not duplicated during studies. . The exact description 
of all sampling stations associated vith field identification or sample station 
numbers shall be documented in the bound field logbooks. 

If a sample is split with a facility, state regulatory agency, or other 
party representative, sample tags or labels with identical information should be 
attached to each of the sample containers by the party receiving the split 
sample. ~ l s o ,  all tags for blank or duplicate samples will be marked "blank" or 
"duplicate," respectively. This requirement does not apply to "blind" spiked or 
blank samples which are to be submitted for laboratory quality control purposes. 
*Blindn spiked or blank samples shall not be identified as such, but will be 
submitted as outlined in Section 4 . 6 . 9 .  This identifying information shall also 
be recorded in the bound field logbooks and on the Chain-Of-Custody Record as 
outlined in Section 4.4. 

3 . 2 . 3  Fhotovraoh Identification 

All photographs taken by Branch personnel shall be identified on the back 
of the print with the following information: 

an accurate description of what the photograph shows, including the 
name of the facility or site and the location. 

date, time and the location that the photograph.was taken; 

the orientation of the photograph (i.e., looking northeast, etc.); 

the signature of the photographer. 

If the photograph was taken vith a Polaroid camera, the information shall 
be entered on the back of each photograph as soon as it is taken. If a 35 m 
camera is used, a serial type record of each frame exposed shall be kept in the 
bound field logbook along with the information required for each photograph. The 
film shall be developed with the negatives supplied uncut. The field in- 
vestigator shall then enter the required information on the prints, using the 
serialized photographic record from the bound field logbook, to identify each 
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photograph. For criminal investigations, the negatives must be maintained with 
the bound field logbook in the project file and stored in the secured file 
cabinet. 

3.2.4 Identification of Phvsical Evidence 

Physical evidence, other than samples, shall be identified by utilizing a 
sample tag or recording the necessary information on the evidence. When samples 
are collected from vessels or containers which can be moved (barrels for 
example), the field invastfgator shall mark the vessel ox container with the 
f i e l d  identification or sample statfon number for future identification, if 
necessary. The vessel or container shall be marked by utilizing a sharp 
instrument or spray paint. The vessel or container need not be marked if it 
already has a unique marking or serial number; however, these numbers shall be 
recorded on the sample tag and in the bound field logbooks. In addition, it is 
suggested that photographs of any physLcal evidence (markings, etc.) be taken and 
the necessary information recorded in the field logbook. 

Occasionally, it is necessary to obtain recorder and/or instrument charts 
from facility owned analytical equipment, flow recorders, etc., during field 
investigations and inspections. Field investigators should mark the charts and 
write the following information on these charts while they are still in the 
instrument or recorder (along with the field investigators initials): 

if possible, starting and ending time(s) and date(s) for the chart; 

if possible, the field investigator shall take an instantaneous 
measurement of the media being measured by the recorder. The 
instantaneous measurement shall be entered at the appropriate 
location on the chart. The field investigator shall enter the date 
and time af the measurement and then enter hisher initials; 

a description of the location being monitored and any other 
information required to interpret the data such as type of flow 
device, chart units, factors, etc. 

After the chart has been removed, the field investigator shall indicate on 
the chart who the chart (or copy of the chart) was received from and enter the 
date and time, as well as the investigator's initials. 

Documents such as technical reports, laboratory reports, etc., should be 
marked with the field investigator's signature, the date, the number of pages, 
and fromwhom they were received. Branch personnel shall not accept confidential 
documents, except in special circumstances such as process audits, hazardous 
waote site investigations, etc. 
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FIGURE 3.2.1 
SAKPLE TAG 

FRONT 

UNjTED STATES ENV:RONMENTP.L PROTECTION AGENCY 

REGION 4 
Envlnmmental Services Dlvlslon 

College Station Road 
Athens, GA 3061 3-7799 

BACK 
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3 . 3  CHAIN-OF-CUSTODY PROCEDURES 

The posseasion of aamples ox other physical evidence shall be traceable 
from the t i m e  they are obtained until they are introduced as evidence in legal 
proceedings. h i s  section rovers only that portf on of the Environmental Services 
Division chain-of-custody procedures that are the raaponsibility of Branch 
personnel. 

A sample or other physical evidence is in custody if: 

it is in the field investigator's or the transferee's actual 
possession; or , 

it .is in the field investigator's or the transferee's view, 
after being in hisher physical possession; or 

it was in the field investigator's or the transferee's 
physical possession and then he/she secured it to prevent 
tampering; or 

it is placed in a designated secure area. 

3 . 3 . 3  Chain - of - Custody Recor d 
The field Chain-Of-Custody Record (Figure 3.3.1) is used to record the 

custody of all samples or other physical evidence collected and maintained by 
Branch personnel. This form  hall not be used to document the collection of 
split or duplicate samples where there is a legal requirement to provide a 
receipt for samples (see Section 3.4). The Chain-Of-Custody Record also serves 
as a sample logging mechanism for the Analytical Support Branch (ASB) sample 
custodian. 

The following information must be supplied in the indicated spaces (Figure 
3.3.1) in detail to complete the field Chain-Of-Custody Record. 

The ESD project number. 

The project name. 

All samplers and /or sampling team leader must sign in the 
designated signature block. 

The sampling station number, date, and time of sample collection, 
grab or cornposf te sample designation, and a brief description of the 
type of sample and the sampling location must be included on each 
line (each line shall contain only those samples collected at a 
specific location). 
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The nrmpling team laadar'~ name should be recorded in the right or 
left margin of the Chain-Of -Curtody Record when samples collected by 
more than one ampling team are included on the sama form. The 
sampling tam leader i e  m Individual deaigruted by the project 
leader to be responsible for all activities related to the 
collection of samples by a specific team of sampling personnel. 

The total number of sample containers muat be listed in the 
indicated space for each sample. The total number of individual 
containers must also be listed for each type of analysia wdsr the 
indicated madia or riocellaneous columns. Note that it is 
imposeible to hava more than one madia type per uample. The type of 
container and required analyses should be circled as indicated on 
the Record. 

The tag numbers for each sample and any needed remarks are to be 
supplied in the indicated column. 

The field investigator and subsequent transferee(8) must document 
the transfer of the samples listed on the Record in the epaces 
provided at the bottom of the Record. One of the samplers 
documented under the sampler(s) section must be the person that 
originally relinquished the samples or evidence or e designated 
field sample custodian who receives secured samples from sampling . 
teams and maintains these samples under necure conditions. Both the 
person relinquishing the samples and the person receiving them must 
sign the form; the date and time that this occurrad must be 
documented in the proper space on the Record. Usually, the last 
person receiving the samples or evidence should be a laboratory 
sample custodian or other evidence clerk. 

The remarks column at the bottom of the Record is used to record 
airbill numbers or registered or certified mail serial numbers. 

The Chain-Of-Custody Record is a eerialized document. Once the Record is 
completed, it becomes an accountable document and must be maintained in the 
project file. The suitability of any other form for chain-of-custody should be 
avaluated based upon its inclusion of all of the above information in a legible 
format. 

3.3.4 Field C u s t o & m  

To simplify the Chain-Of-Custody Record and eliminate potential 
litigation problems, as few people ae possible should handla the 
sample or physical evidence during the investigation or inspection. 

The field investigator is responsible for the proper handling and 
custody of the samples collected (Section 3.3.2) until they are 
properly and fonnally txanaferred to another person or facility. -. 
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Sample tags (Figure 3.2.1) shall be completed for each sample, using 
vaterproof, non-erasable ink aa apacified in Section 3.3.2. 

t 

All sample8 .hall be rsaled imadiarely upon collection utilizing 
the EPA custody meal (EPA Form 7500-(R7-75)) m h m  in Figure 3.3.2. 
The field fmtestigator may write the date and hisher signature on 
the neal. This requirement shall be waived if the fiald 
investigator keeps the samples in his/her continuous custody from 
the time of collection until they are delivered to the laboratory 
analyzing the mamples. 

All samples must be documented in bound field logbooks. 

A Chain-Of-Custody Record will be completed for all samples or 
physical evidence collected as specified in Section 3.3.3. A 
separate Chain-Of-Custody Record will be utilized for each final 
destination or laboratory utilized during the inspection or 
investigation. 

If chain-of-custody is required for documents received during 
investigations, they should be placed in large envelopes, and the 
contents should be noted on the envelope. The envelope shall be 
sealed and an EPA custody seal placed on the envelope such that it 
cannot be opened without breaking the seal. A Chain-Of-Custody 
Record.shal1 be maintained for the envelope. Any time the EPA seal 
is broken, that fact shall be noted on the Chain-Of-Custody Record 
and a new seal affixed. The information on the seal shall include 
the field investigator's signature, as well as the date and time of 
sealing. 

Other physical evidence such as video tapes or other small items 
shall be placed in Zip-Lace type bags or envelopes and an EPA 
custody seal should be affixed so that they cannot be opened vithout 
breaking the seal. A Chain-Of-Custody Record shall be maintained 
for these items. Any time the seal is broken, a new seal shall be 
affixed. The information on the seal shall include the field 
investigator's signature, as well as the date and time of sealing. 

a In general, Branch personnel shall not accept samples from other 
sources unless the sample collection procedures used are known to be 
acceptable, can be documented, and the sample chain-of-custody can 
be established. If such samples are accepted by Branch personnel, a 
standard sample tag containing all relevant information and the 
Chain-Of-Custody Record, shall be completed for each set of samples. 

• EPA custody seals can be used to maintain cutody on other items 
when necessary by using similar procedures as those outlined pre- 
viously in this section. 
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a All physical evidence or sample sets ahall be accompanied by a 
Chain-Of-Cwtody Record. When transferring the poaression of 
ear~ples, the individual receiving the samples shall sign, date, and 
note the time that he/ohe received the samples on the Chain-Of- 
Custody Record. This Chain-Of-Custody Record documents transfer of 
custody of samples from the field investigator t o  another person, to 
the ASB, other laboratories, or other organizational elements. 

Samples rhall be properly packaged for ohipment (Appendix C) and 
delivered or shipped t o  the ASB or other designated laboratory for 
analyses. Shipping containers shall be secured by using nylon 
strapping tape and EPA custody seals. The custody seals shall be 
placed on the container so that it cannot be opened without breaking 
the seals. The seal shall be signed and dated by the field 
investigator. 

When samples are s p l i t  with a facility, state regulatory agency, or 
other government agency, the facility, state regulatory agency, or 
other government agency representative should sign the Chain-Of- 
Custody Record. The only exception is that a Receipt For Samples 
Form will be used for RCRA, TSCA, and CERClA samples as required by 
the appropriate regulations (Section 3.4). 

All samples shall be accompanied by the Chain-Of-Custody Record. 
The original and one copy of the Record will be placed in a plastic 
bag inside the secured shipping container if samples are shipped. 
One copy of the Record v i  11 be retained by the field investigator or 
project leader. The original Record will be transmitted to the 
f i e ld  investigator or project leader after samples are accepted by 
the laboratory. This copy will become a part of the project file. 

'If sent by mail, the package shall be registered with return receipt 
requested. If sent by common carrier, a Government Bill of Lading 
(GBL) or Air B i l l  should be used. Receipts from post offices, 
copies of CBL's, and Air Bills shall be retained as part of the 
documentation of the chain-of-custody. The Air Bill number, CBL 
number, or registered mail serial number sha l l  be recorded in the 
remarks section of the Chain-Of-Custody Record or in another 
designated area if using a form other than that shown in Figure 
3.3.1. 
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FIGURE 3 .3 .2  

CUSTODY SEAL 
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3.4 RECEIPT FOR SAMPLES 

Section 3007 of the Resource Conservation and Recovery Act (RCfU) of 1976 
and Section 104 of the Coa~preheruive Environmental Reopoxme, Compensation, 
Liability Act (CERCU or Superfund) of 1980 require that a ateceipta for 811 
facility saapleo collacted during inspections and imrsstigrtions be given to the 
owner/operator of each facilfty before the field investigator departs the 
premises. The Toxic Substances Control Act (TSCA) contains similar provisions. 

3 . 4 . 2  B e ~ f o r d & L U l ~ ; f ~  

The Receipt For Samples Form (Figure 3 . 4 . 1 )  is to be used by Branch .'\ 

permonnal to satisfy the receipt for s8mples provisions of RCRA, CERCLA, and \ 
TSCA. The form also documents that split samples were offered and accepted or 
rejected by the owner/operator of the facility or site being investigated. The 
following information must be supplied and entered on the Receipt For Samples 
Form. 

The ESD project number, project name, name of facility or site, and 
location of the facility or site must be entered at the top of the 
form in the indicated locations. 

The sampler(s) must sign the form in  the indicated location. 

The facility/site owner/operator's acceptance or rejection of split 
eamples must be checked in the appropriate place in the Split 
Samples Offered section of the form. The owner/operator should be 
requested to initial his acceptance or rejection by the check mark 
and to sign his name in this block indicating that he has been 
offered th is  choice if the offer is refused. 

Each sample collected from the facility or site must be documented 
in the sample record portion of the form. The sample station 
number, date and time of sample collection, composite or grab sample 
designation, whether or not split samples were collected (yes or no 
should be entered under the split sample column), the tag numbers of 
samples collected which will be removed from the site, a brief 
description of each sampling Iocation, and the total number of 
sample containers for each sample must be given. If EPA sample tags 
are used for split samples, these tag numbers should be recorded 
under the remarks column. 

The bottom portion of the form is used to document the receipt of 
split samples by the omer/operator of the facility or site. One of 
the samplers must be requested to sign and complete the information 
in the *transferred by" section (date and time must be entered). 
The owner/ operator of the site must sign the "received by" section 
of the form (the owner/operator must give his title, and telephone 
number and give the date and time he/she signed the form). If the 
owner/operator refuses to s ign the form, the sampler(s) should note 
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this fact in the omer/operator4s signature block and initial this 
entry. 

The copy of the fota in to be given to the facility or site ouner/operator. 
The Receipt for Samples Form 11 nerialimed and becowl ut accountable document 
after it ir completed. The origi-1 copy of thir form must be maintafned in 
proj act  f ilee . 
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3 . 5  FIELD RECORDS 

Branch personnel shall use only bound field logbooks for the maintenance 
of field records. The standard field logbooks utilized by Branch personnel are 
thoee obtained from the General Services Administration federal supply schedule 
numbers 7530-00-274-5494 and 7530-00-222-3525. Other bound logbooks such as 
bound surveyors logbooka are acceptable so long as pages cannot be removed 
without tearing them out. 

Preferably, a logbook should be dedicated to an individual project. The 
investigator's name, project name, and project code should be entered on the 
inside of the front cover of the logbook. All entries should be dated and time 
of entry recorded. At the end of each day's activity, or entry of a particular 
event if appropriate, the investigator should draw a diagonal line at the 
conclusion of the entry and initial indicating the conclusion of the entry or the 
days activity. 

All aspects of sample collection and handling as well as visual 
observations shall be documented in the field logbooks, All sample collection 
equipment (where appropriate), field analyticalequipment, andequipmentutilfzed 
to make physical measurements shall be identified in the field logbooks as 
outlined in Sections 4, 5, 6, and 7 of this SOPQAM. All calculations, results, 
and calibration data far field sampling, field analytical, and field physical 
measurement equipment shall also be recorded in the field logbooks. All field 
analyses and measurements must be traceable to the specific piece of field 
equipment utilized and to the field investigator collecting the sample, making 
the measurement, or analyses. 

All entries in field logbooks shall be dated, shall be legible, and shall 
contain accurate and inclusive documentation of an individual's project activi- 
ties. Since field records are the basis for later written reports, language 
should be objective, factual, and free of personal feelings or other terminology 
which might prove inappropriate. Once completed, these field logbooks become 
accountable documents and must be maintained as part of project files. 
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1.6 DISPOSAL OF SAMPUS OR OTHER PHYSICILL EVIDENCE 

Disposal of samples or other physical evidence obtained during Branch in- 
vestigations is conducted on a case-by-case basis. Before any samples analyzed 
by the ASB are dieposed, ASB personnel shall contact the Branch field inves- 
tigator or Branch or Section Chief, in writing, requesting permission to dispose 
of the samples. The aamples will'not be disposed until the Branch field 
investigator or Branch or Section Chief completes the appropriate portions of the 
ASB memo, signs and returns the memo to the ASB, specifically giving them 
permission to dispose of the samples. Branch personnel should check with the EPA 
Program Office requeating the inspection or investigation before granting 
permission to dispose of scunples or other physical evidence. The following 
general guidance is offered for the disposal of samples or other physical 
evidence : 

a No samples, physical evidence, or any other document associated with 
a criminal investigation shall be disposed without written pennis- 
sion from EPAts Office of Criminal Investigation, the Office of 
Regional Counsel, or the Department of Justice. 

Quality assurance samples are routinely disposed after the analyti- 
cal results are reported. AS0 does not advise the Branch on the 
disposal of these samples. 

Samples associated with routine Branch inspections may be routinely 
disposed. 

After samples are disposed, the ASB shall send the sample tags to the 
Branch f i e l d  investigator. These sample tags are accountable and must be placed 
and maintained in the project files. 
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3 .7  DOCUMENT CONTROL 

The term docunent control, an it applies to Branch inspections and inves- 
tigations, refers to the mintanunce of inspection and investigation project 
filee. All project files shall be maintained by the appropriate Section 
Secretary. All documents as outlined below shall be kept in project files. 
Branch personnel may kmep their own files, however, all official and original 
document8 relating to Branch inopections and investigations shall be placed in 
the official project filaa, The following documente shall be placed in the 
project file : 

a copy of the study plan; 

original Chain-Of-Cuutody Recorc& and bound field logbooks; 

rn a copy of the Receipt For Sample Forms; 

rn all recordn.obtsined during the investigation; 

a complete copy of the analytical data and memoranduma transmitting 
analytical data; 

sample tag8 from samples that have been disposed of by the ASB; 

. all official correspondence received by or issued by the Branch 
relating to the investigation including records of telephone calls; 

one c o ~ y  of the draft report (without review comments ; however, peer 
review clearance forms shall be included); 

one copy of the final report and transmittal memorandum(s); and 

any othar relevant documents related to the original investigation/ 
inspection or follow-up activitie~ related to the inveetigation/ 
inspection. 

Under no circumstancee are any peroonal observatione or irrelevant infor- 
mation to be filed in the official project files. The project leader or field 
investigator shall review the file at the conclusion of the projsct to insure 
that I t  is complete. 
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4 . 0  SAMPLING PROCEDURES 

4.1 INTRODUCTION 
C 

This section diecussen the etandard practices and procedures utilized by 
Branch personnel during-field operations to ensure the collection of represen- 
tative samples. All sampling activities conducted by Branch personnel are con- 
ducted with the expectation that they will be used for enforcement purposes, 
unless specifically stated to the contrary in advance of the field investigation. 
Therefore, the use of proper sampling procedures cannot be over emphasized. The 
collection of representative samples depends upon: 

ensuring that the sample taken is representative of the material or 
medium being sampled; 

using proper sampling, sample handling, preservation, and quality 
control techniques; 

properly fdentifying the collected samples and documenting their 
collection in permanent field records (field log books, Chain-Of- 
Custody Records); and 

maintaining sample chain-of-custody. 

The objecclvzs of th is  section are to present: 

general considerations that must be incorporated in all sampling 
operations conducted by the Branch; 

Branch sampling eite selection and collection procedures for an 
individual medium; 

Branch sampling quality assurance procedures; and 

equipment calibration and maintenance requirements for Branch 
sampling equipment. 
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The following factors 8nd procedures shall be considered end implemented 
in planning and conducting a11 Branch sampling operations. A11  these factors and 
prpcedures m u s t  be conoidered in view of specific objectives and scope of each 
individual field investigation. 

Representative sampling sites ars dependent on the type of investigation 
undertaken and are discussed under type of sample procedures for each medium 
later in this section. 

4 . 2 . 2  Selection and Prover Pre~aration of S U P  Euuinment 

The type of sampling equipment to be used is dictated by the investigation 
and is discussed for each medium later in this section. Appendix B describes the 
standard equipment cleaning procedures. 

4 . 2 . 3  Samvline E a u i w n t  Construction Material 

The material that sampling equipment is constructed of can affect sample 
analytical results. Materials used must not contaminate the sample being col- 
lected and must be readily cleaned so that samples are not cross-contaminated. 
The standard materials for sampling equipment used to collect samples for trace 
organic compounds or metals analyses are, in order of decreasing desirability; 
Teflon@, glass, stiiinless steel, and steel. 

4.2.4 Selection of Parameters to be Measured 

Parameters to be measured are usually dictated by the purpose of an inves- 
tigation and should be based on required monitoring conditions (NPDES or RCRA 
permits for example) or on the field investigator's or requestor's knowledge of 
the problem being investigated. 

The volume of sample obtained should be sufficient to perform all required 
analyses with an additional amount collected to provide for quality control 
needs, split samples, or repeat examinations. When using a peristaltic pump, 
individual aliquots of a composite sample should be at least 100 milliliters in 
order to minimize sample solids bias. 

Although the volume of sample required by contract laboratories depends on 
the analyses to be performed, the amount of sample required for a complete water 
or vastewater analysis is normally two gallons (7.6 liters) for each laboratory 
receiving a sample. The amount of soil/sedirnent required for a complete analysis 
is approximately 16 ounces. However, the laboratory receiving the sample should 
3e consulted for any specific volume requirements. 

The volumes of samples collected from waste sources at hazardous vaste 
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sites or samples from sources which are known to be toxic . should . be kept to an 
absolute minimum. 

S ~ a p l e  volumes to be collected by Branch personnel for routine analyses by 
the Environmental Services Division (ESD), An8lytical Support Branch (ASB) 
laboratory are in Appendix A. The sample volume required for each analyuis is 
the volume of the standard container less ullage (empty rpace) required for 
eample mixing by laboratory personnel and safe shipment of samples to the 
laboratory. Branch peraonnel shall allow a minimum of tan percent ullage in 
every sample container for this purpose. The only exception is samples collected 
for purgeable organic analyses (VOA) or dissolved gasas 6uch as sulfides for 
which sample containers must be completely filled. 

4 . 2 . 6  Selection and Pro~ex Pre p ? o f -  

The type of sample container is dictated by the analyses required. 
Standard sample containers used by Branch personnel are presented in Appendfx A. 
Special sample container preparation requirements are in Appendix B. 

4.2.7 Sam~le Preservation 

Samples for some analyses must be preserved in order to maintain their 
integrity. Preservatives required for routine analyses of sarnpies collected by 
Branch personnel are given in Appendix A. All chemical preservatives used by 
Branch personnel will be suppliedby the ASB. All samples requiring preservation 
should be preserved immediately upon collection in the field. Samples that 
should not be preserved in the field are: 

Samples collected within a hazardous waste site that are known or 
thought to be highly contaminated vith toxic materials. Barrel, 
drum, closed container, spillage, or other source samples from 
hazardous waste sites are not to be preserved with any chemical. 
These samples may be preserved by placing the sample container on 
ice, if necessary. 

Samples that have extremely low or high pH or samples that may 
generate potentially dangerous gases if they were preserved using 
the procedures given in Appendix A. 

t 

Samples for metals analyses which are shipped by air shall not be 
preserved with nitric acid in excess of the smount specified tn 
Appendix C. 

• Samples for  purgeable organic compounds analyses which are ahipped 
by air shall not ba preserved with hydrochloric acid in axcesa of 
the amount specified in Appendix C. 

All samples preserved with chemicals shall be clearly identified by indi- 
cating on the sample tag that the oample is preserved. If samples normally P 

requiring preservation were not preserved, field records shall indicate why. 
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The elapsed time bemeen sample col lect ion a d  i n i t i a t i o n  of laboratory 
analyses must be within a prescribed t h e  frame for each Individual analyoto t o  
be performod. Sample holding t b a r  f o r  a11 routine .ample. col lectad by Branch 
parnome1 a r e  nhovn i n  Appandix A.  

1 . 2 . 9  -1 P r e c a u t m  fo r  Trace C- 

Some contaminantm can be detected i n  the par t s  per b i l l i o n  and/or pa r t s  per  
t r i l l i o n  range. Extreme care  must be taken t o  prevent cross-contarnination of 
these samples. The following precautions s h a l l  be taken when trace contaminants 
are of concern: 

A clean pa i r  of new, disposable gloves w i l l  be worn each time a 
d i f fe rent  locat ion Ls sampled and gloves should be donned 
immediately p r io r  t o  sampling. 

Sample containers f o r  source samples or samples suspected of 
containing high concentrations of contaminants sha l l  be placed i n  
separate p l a s t i c  bags immediately after col lect ing,  preserving, 
ragging, e t c .  

1 If possible ,  ambient samples and source samples should be col lected 
by d i f f e ren t  f i e l d  teams. If d i f fe rent  f i e l d  teams cannot be used, 
all ambient samples s h e l l  be col lected first and placed i n  separate 
ice A e s t s  or shipping containers. Samples of waste o r  highly 
contam~na~od sarnples s h a l l  never be placed i n  the same i ce  chest as 
environmental samples. I t  is good prac t ice  t o  enclose waste or  
highly contaminated samples i n  a p l a s t i c  bag before placing them i n  
i c e  chests ,  Ice  chests or  shipping containers f o r  source samples or 
samples suspected t o  contain high concentrations of contaminants 
s h a l l  be l ined  w i t h  new, clean, p l a s t i c  bags. 

a If possible ,  pne member of the f i e l d  team should take a t 1  the notes,  
f i l l  out tags, e t c . ,  while the other members co l l ec t  all of the 
samples. 

1 When sampling surface waters, the water sample should always be col-  
lec ted  before the sediment sample is col lected.  

a Sample collectLon a c t i v i t i e s  should proceed progressivaly from the 
suspected leaot  contaminated area t o  the suspscted most contaminated 
area.  

Branch personnel should use equipment constructed of Teflon@, 
s t a i n l e s s  steel, o r  g lass  that has bean properly precleaned 
(Appendix B) f o r  co l lec t ing  rramples for  t race metals o r  organic 
compounds analyses. Teflon@ or  glass is preferred for col lec t ing  
samples where trace metals a r e  of concern. Equipment constructed of 
p l a s t i c  o r  PVC s h a l l  not be used t o  co l l ec t  samples fo r  t race 
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organic compounds analyses. 

After collectfon,~all sampla handling mhouldbe minimized. Branch peruonnel 
should use extreme care to ensure that uamplem are not contaminated. If samples 
are placed in an ice chest, personnel should ensure that melted ice  cannot cause 
sample containers to become submerged, as this nay reoult in sample cross- 
contamination. Plastic bags,-such as Zip-LOCI@ bags, ohould be used when small 
sample containers (e.g., VOA' s or bacterial samples) are placed in ice chests to 
prevent crose-contamination. 

Once a sample has been collected, it may have to be split into separate 
containers for different analyses. The best way to split liquid samples is to 
continually stir the sample contents with a clean pipette or precleaned Teflon@ 
rod and allow the contents to be alternately siphoned into respective sample 
containers using Teflon@ or PVC (TygoM type) tubing. Teflon@ must be used when 
analyses for organic compounds or trace metals are to be conducted. Any device 
used for stirring, or tubing used for siphoning, must be cleaned in the same 
manner as other equipment (Appendix 3). Hovever, samples collected for 
purgeables organic compounds analyses may not be split using th i s  procedure. 

A true split of soil, sediment, or sludge samples is almost impossible to 
accomplish under field conditions. The higher the moisture content, the more 
difficult it is to split the sample. 

It is extremely important that soil samples be mixed as thoroughly as possible 
to ensure that the sample is as representative as possible of the sample 
interval,. The most common method of mixing is referred to as quartering. The 
soil in the sample pan is divided into quarters. Each quarter is mixed, then all 
quarters are mixed into the center of the pan. Thin procedure is followed 
several times until the sample is adequately mixed. If round bowls are used for 
smple nixing, adequate mixing is achieved by stirring the material in a circular 
fashion and occasionally turning the material over. Soil and sediment samples 
collected for purgeable organic compounds analyses should be mixed. The 2- 
ounce (60-ml) sample container should be filled completely; no head space should 
remain in the sample containers. 

Water samples to be analyzed for purgeable organic compounds should be 
stored in 40-mT septum vials with screw cap and TeflonQ-silicone disk in the cap 
to prevent contamination of the sample by the cap. The disks should be placed 
in the caps (Teflon@ side to be in contact with the sample) in the laboratory 
prior to the beginning of the sampling program. 

The vials (40-ml) should be completely filled t o  prevent volatilization, 
and extreme caution should be exercised when filling a vial to avoid any 
turbulence which could also produce volatilization. The sample should be 
carefully poured down the side of the vial to  minimize turbulence. As  a rule, /I 

it is best to gently pour the last few drops into the vial so that surface 
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tamion holds the water in "convex meni~cua.~ The cap is then applied and some 
overflow i~ lost, but air space in the bottle is eliminated. After capping. turn 
the bottle over and tap it to check for bubbles. If m y  bubbles are present, 
repeat the procedure. Since the VOA vials are pxe-preaemif, extreme caution 
should be exerci eed when the vials are used as the collection device for surf ace 
water uamples tn ordar to prevent the loss of the preservative. Uhen collecting 
vater samples for purgeable organic compounds, triplicate samples should always 
be collected from each locatfon. Three 40-ml vials containing four drops of 
concentrated HC1 ahould be filled the with 6ample. 

4.2.12 m l e  Identification 

All samples will be fully documented, as outlined in Section 3 ,  in the 
field records, on the field sample Chain-Of-Custody Record, and on the sample 
tags. 

4.2.13 Procedures for Identifvae Potentially Hazardous Sam~les 

Any sample either known or thought to be hazardous should be so identified 
on both the sample tag and the field sample Chain-Of-Custody Record. Information 
explaining the hazard, i.e., corrosive, flammable, poison, etc., shall also be 
1 isted. 

4.2.14 Collection of Auxiliary Data 

All auxillcry data such as flow measurements, photographs of sampling 
sites, m e t e o r o l o g ~ ~ ~ 1  conditions, and other observations shall be entered onto 
the field records when the auxiliary data are collected. Auxiliary data relative 
to a particular samp.ling location should be collected as close to the sample 
collection time as possible. Specific types of auxiliary data to collect for 
each medium sampled are discussed later in this section. 

4.2.15 Time Records 

All records of time shall be kept using local time in the 2400 hour time 
-format and shall be recorded to the nearest minute. 

Samples may be hand delivered to the laboratory using government owned (or 
rented) vehicles or they may be shipped by common carrier. All Branch personnel 
must be avare that certain samples are hazardous materfsls and, as such, are 
regulated by the U. S .  Department of Transportation under the Transportation 
Safety Act of 1974. These regulations are contained in Title 49, CFR, Parts 110- 
119. Shipment of dangerous goods by air cargo is also regulated by the United 
Nations/International Civil Aviation Organization (UN/ICAO). The Dangerous Goods 
Regulations promulgated-by the International Air Transport Associatfon (IATA) 
meet or exceed DOT and'llN/IC~O requirements and should be used for shipment of 
dangerous goods via air cargo. Shipment of samples by EPA employees is also 
governed by EPA Order No. 1000.18 (1). The standard Branch procedure for 

/.' shipping environmental samples is in Appendix C. All Branch employees shall meet 
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the intent of the Transportation Safety Act of 1974 vhsn shipping samples by 
cornon carrier. 

Branch employees ahall amintain sample chain-of-cuntody during a11 f i e l d  
investigations for all ramplea c o l l e c t ~ d .  The standard ample chain-of-custody 
procedures used by Branch employees are given i n  Smction 3 . 3 .  
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4 . 3  DEFINITIONS 

An individual sample collected from single location at a rpecific time 
or period of time gemrally not exceeding 15 minuter. Grab samples are 
associatrrd w i t h  rurface water, groundwater, w&BEawater, vuta, contaalnated 
surfaces, soil, and sediment eampling. Grab   amp lea are typically u e d  to 
characterize the media at a particular instant in time. See Appendix A for 
additional gui&nce concerning parametern requiring a grab sample and for 
monitoring that indicates that grab samples m a t  be collected. 

. *  

A sample collected over time that typically consists of e aeries of 
discrete samples vhich,are combined or "composfted". Four types of composite 
samples are listed below: 

Time C- '(TCZ: A sample comprised of a varying number of 
discrete samples collected at equal time intervals during the 
compositing period. The TC sample is typically used to sample 
wastewater or streams. 

Flow Provortioned Comoosite (FPC1: A sample collected proportional 
to the f lov rate during the composi t i n s  period by either a time- 
varying/constant volume (TVCV) or time-constant/varying volume 
( T C W  method. The TVCV method is typically used with automatic 
sampAsrs +hat are paced by a flow meter. The TCW method is a 
manual method that indfvidually proportions a series of discretely 
collected samples. The FPC is typically used when sampling 
wastewater. 

• Areal ~ d m ~ o s i t ~ :  A sample collected from individual grab samples 
collected on an areal or cross-sectional basis. Areal composites 
shall be made up of equal volumes of grab samples. Each grab sample 
shall be collected in an identical manner. Examples include 
sediment composites from quarter-point sampling of streams and soil 
samples from grid points. 

• m t i c a l  C m o s i u :  A sample collected from individual grab sarnples 
collected from a vertical cross section. Vertical composites shall 
be made up of equal volumes of grab samples. Each grab sample shall 
be collected in an identical manner. Examplas include vertical 
profiles of soil/sediment columns, lakes and estuaries. 

4 . 3 . 3  -ronrrrol S& 

The majority of ECB field studies require the collection of additional 
samples for varioua'~qua1ity control purposes. These include the isolation of 
site effects (control smiple.), define background condition8 (background samplt), 
evaluate field/laboratoryPetho&logy (spikes andblanks, trip blanks, duplicate 
samples), or to assess aamplfng equipment (asmplar blanks and equipment rinse 
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blanks). In addition, it may be necesrary to provide mplit or duplicate naqles 
to assess field sampling procedures. 

Hiscellaneoua s q l i n g  definitions are listsd belov: 

-: A portion of a ample that 16 representative of the 
entire mrrmple . 
m m :  A ample which hPs been portioned into two or more 
containers from a single sample container or .ampla mixing 
container. 

-a: Two or more uamples collected rimrltaneourly into 
separate containers from the sane source under identical conditions. 

-1 S w :  A sample collected uprtraam or upgradient from a 
source or site to isolate the affects of the mourcc or site on the 
particular ambient medium being sampled. 

v: A sample collected from an area, water body, or 
site similar to the one being studied, but located in an area known 
or thought to be free from pollutants of concern. 

Biased S w ~ l e :  A sample which is known to be non-representative of 
the entire site being studied. An example is samples collected -.. 

during Superfund Site Screening Imeetigationa that are 
intentionally biased towards suspected areas of contamination. 

w: Trip blanks are prepared prior to the sampling event 
in the actual sample container and are kept vith the investigative 
samples throughout the sampling event. They arc than packaged for 
ehipment with the other oamplas and sant for analysis. At no time 
after their preparation are the sample containers to be opened 
before they reach the lfiborrtory. ESD utflfzer volatile organic 
trip blanks to datermina if @ampler ware contaminated during storage 
and transportation back to the laboratory. If samples are to be 
shipped, trip blrnks are to be provided per shipment but not per 
cooler. 

v: Equipment f i e l d  b l a h  are defined ar sampler 
which are obtained by running organic-free water over/throu& sample 
collection equipment after it has been claaned. These samples vill 
be used to determine if cleaning procedurer wars adequate. (The 
equipment could have been cleaned in the field or prior to the field 
operation.) 

a Poat ve : To datamine if the premmmutlve 
y & i n g  e e r a t e w e r e  conr~itmted, pro and pout 
prerarvative blanks are prepared. On mmall studies, usually only a 
post prenervativa mamplr will be prepared. These aamplss are Y 

prepared by putting uulyte-frae/orguric-free water in the container 
and then preserving the uample with the appropriate preservative. 
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-1d w: Orgunfc-free water i s  taken to the field in sealed 
containers and poured into the appropriate sample containers at pre- 
designated locations. Thin fa done to determine if any contaminants 
present in the area may have an affect on the sample integrity. 
Field blanlcs should be collected in  dusty environments and/or from 
areaa where volatile organic contamination is present i n  the 
atmosphere and originating from a source other than the source being 
sampled. 
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4.4 DATA QUALITY dBJECTIVES 

&i &fined in Ppta O u a t v  O b i e c w  f o r  Reswnse A c t i v i w  
( 2 9 ) ,  "Data Quality Objectives (DQO's) are qualitative and quantitative 
statements which specify the quality of the data required to support Agency 
decirrions during remedial reeponee activities'. DQO's should be considered when 
planning any study. DQO's provide information on the limits of the data, which 
in turn dictate the proper uses of the data. DQO's were originally developed to 
gut& the analytical program of Superfund (29),  but the concept also has 
application for other field sampling efforts. Data collected in the field 
include samples and site information. The mathods by which samples are collected 
may limit the uses of the subsequent analytical data. The methods by which site 
information, such as physical measurements, photographs, field notes, etc., are 
collected, may reduce their accuracy. The manner in which sampling equipment is 
cleaned will also affect the DQO level of the data. The various DQO levels are 
numbered I through V ,  with X being the lowest and IV the highest quality data. 
k v e l  V data are collected using special or non-standard methods. Higher quality 
methods may be substituted for lower level work. 

Sampling equipment and sample containers must be cleaned using soap and tap 
water, v i s ib ly  free of contamination, and free of detectable analytes using the 
analytical screening methods specified for the study. Use of organic vapor 
survey methods to determine locations or media fractions for higher level 
analysis is an example of DQO Level  'I field work. However, th is  technique is not 
appropriate for compounds that are not volatile or produce low instrument 
response. Data produced from such samples may not be used for other than the 
stated purpose. 

Field methods, decontamination procedures, and sampling equipment 
construction materials f o x  DQ0 L e v e l  I1 analyses are as specified elsewhere in 
this document. The construction materials for sampling equipment may vary if 
rinse blanks analyzed using the field analytical procedures show that the 
substituted equipment does not contribute detectable analytes, and the materials 
would not reasonably be expected to contribute detectable analytes. For example, 
it may be acceptable to use PVC sampling equipment to collect samples that are 
only being analyzed for metals, or to use equipment made of chrome plated 
material for samples being analyzed only for organic compounds. Field cleaning 
procedures for sampling equipment used to collect samples that will be analyzed 
at this DQO level may consist of: 

Soap and potable water wash with brush (steam may also be used), 
followed by potable water rinse. 

Water rinse. The quality of the water is determined by the 
contaminants of concern and the minimum qusntitation limits of the 
analytical methods used. For example, if an atomic absorption (AA) 
unit is being used to analyze water samples for lead only, and the 



Section No. 4 . 4  
Revision No. 0 
Date: 2/1/91 
Page 2 of 3 

minimum quantitation limit is 20 ug/l, vator containing up to 10 
ug/l lead (one-half the minimum quntitation limit) may be used as 
decontamination water. 

A minimum of five percent of samples collected for DQO Level I1 analyses 
should be split for DQO b v e l  I V  amlysir. These mamples must be yevreeentativg 
of all eamples submitted to the field laboratory. 

Field methods, decontamination procedures, and sampling equipment 
construction materials for DQO Level 111 analyses are as specified elsewhere in 
this document. Some modifications of these specifications are allowable in 
certain limited instances, as specified below. 

If DQO b v e l  111 analytical services are being used in support of drilling 
or excavation operations, the cleaning procedures for the down-hole drilling or 
excavation equipment &may be cleaned as specified in Appendix E.9, with the 
omission of steps 3, 4 ,  and 5 .  All other cleaning and decontamination procedures 
specified in that appendix apply. 

%en wells are constructed using matetials that are not inert with respect 
to the contaminants being analyzed, data collected from those wells are DQO Level 
111 or lower for those incompatible analytes, even if DQO Level IV analytical 
procedures are used. 

A minimum of one equipment rinse blank per week for each week sampling 
equipment is field cleaned is required to be analyzed. If samples are preserved, 
a preservative blank must be collected and analyzed in the field at the beginning 
and end of the study. A blank of the rinse water must be collected and analyzed 
prior to beginning the study and at the end of each week sampling equipment is 
field cleaned. 

A mini- of five percent of samples collected for DQO Level 111 analysis 
should be split for DQO Level IV analysis. These samples must be ye~resentative 
of all samples submitted to the field laboratory. 

Field methods and equipment decontamination procedures described in this 
document are considered to be level TV methods. These are the standard methods 
to be used on all studies requiring DQO Level IV quality data. Any deviations 
from these methods must be documented in the field logbook or the approved study 
plan. The sampler must be aware that such deviations in the field work may 
reduce the DQO level of the data, with a subsequent reduction in the data uses. 
The field notes are always collected as specified in Section 3.5. Photographs 
are always logged as specified in Section 3.2.3. 

Because DQO Level V procedures are by definition non-standard, they are not 
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discuased in detail. The project leader must be aware that special analytical 
procedures may require specialized field procedures and equipment. These must 
be specified in the approved atudy plan prior to beginning the study. 
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1.5 INVESTIGATION DERIVED WASTE 

Many field investigations conducted by the Branch generate waste materials. 
There waste materials are known as inveotfgatLen derivad u u t e  (IDU) (30). Some 
of these waste materials m y  be hazardous wastern which nnut: be properly disposed 
in accordance with EPA regulations. birt, but not all, of there luzar&ua wastes 
will be araociated with imestigations of hazardous wante sites. 

4.5.1.1 m e s  of - -  Haterials which may become IDW requiring proper 
treament, storage and diepoeal are: 

Personnel protective equipment (PPE). This inclubs disposable 
coveralls, gloves, bootles, respirator canisters, splash suits, etc. 

Disposable equipment (DE). This includes plastic ground mnd equip- 
ment covers, aluminum foil, conduit pipe, coLivasa samplers, Teflon. 
tubing, broken or unused sample containers, sample container boxes, 
tape, etc. 

Soil cuttings from drilling or hand auguring. 

Drilling mud or water used for water rotary drilling. 

Groundwater obtained through vell development or well purging. 

Cleaning fluids ouch as spent ~olvent and usrrhwater. 

4.5.1.2 - m e n t . o f a r d o u s  IDY - -  Disposal of non-hazardous IDW 
from hazardous waste sites should be addressed in the study plan. Non-hazardous 
IDW such as PPE and DE ray be double-bagged and brought back to the Branch 
warehouse for disposal in the warehouse trash contatners. To reduce volume for 
transportation back to the warehouse. it may be necessary to compact the waste 
into a reusable container, such as a 55-gallon drum, If the vaste is from an 
actfve facility, permission should be sought from the operator of the facility 
to place the non-hazardous PPE and DE IPU into the facilities dumpsters. If 
necessary, these materials may be placed into municipal dumpstars, with the 
permission of the owner. These materiala may also be taken to a permitted 
landfill local to the site. On larger studies, waste hauling services may be 
obtained and a dumpster located at the study oite. They m y  also be buried on 
site near the contamination source, with the burial location noted in the f i e l d  
logbook. 

Disposal of non-hazardous IDU auch as drill cuttings, purge or development 
water, decontamination fluids, drilling muds, etc., should be specified in the 
approved study plan. These materials must not be placed into dumpsters. If the 
facility at which the study is being conducted is active, permission should be 
sought to place the liquid LDU into the facilities treatment system. lt may be 
feasible to spread drill cuttings around the borehole, or if the vell is 
temporary, to replace the cuttings back into the borehole. Cuttings, purge 
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water, o r  development water may also be placed in a pit i.n or near the source 
area. Honitoring well purge or dcvslopnt water may also be poured onto the 
ground dawngrrdiant of the monitoring well. Purge water from private potable 
vello vhich are in u s  may be dischnrged to the ground surface. 

4.5.1.3 w n t  of Hszardoua, ID1 - -  Disposal of hazardous or suspected 
hazardous IDW rwrt be rpecified in the approved study plan. Hazardous IDW must 
be disposed as specified in USEPA regulations. If appropriate, these wastes may 
be placed back in an active facility warte treatment syrtea. Theee wastes may 
a180 ba disposed of in the source area fram which they originated, if Qing so 
does not endanger human health and the envirorrpsnt. 

If on-site disposal is not feasible, and if the wastes are suspected to be 
hazardous, appropriate tests must be conducted to make that deternination. If 
they are determined to be .hazardous vastes, they must be properly contained and 
labeled. They may be stored on the site for a mimum ,of 90 days before they 
must be manife~ted and shipped to a permitted trsatacmt or disposal facility. 
Generation of hazardous IDW must be anticipated, if possible, to permit 
arrangements for proper containerization,. labelling, transportation, and 
dtsposal/trsatment in accordance .with USEPA regulations. 

Hazardous investigation derived waste should .be kept to a minimum to 
conserve Branch resources. Most of the routine studies conducted by the Branch 
should not produce any IDW that are hazardous, with t h m  possible exception of 
purged groundwater. Many of the above PPE and DE wastes can be deposited in 
municipal dumpsters if care is taken to keep them oegregatad from hazardous waste 
contaminated materials. Disposable equipment can often be cleaned to render it 
non-hazardous, as can some PPE, such as splash suits. The volume of spent 
solvent waste produced during equipment decontamination can be reduced or 
eliminated by applying only the minimum amount of solvent necessary. 
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4.6 SPECIFIC SAHPLE COLLECTION QUALITY CONTROL PROCEDURES 

This subsection provides guidelines for establishing quality control pro- 
cedures for Branch sampling activities. Specific gutdelines for #ample site 
selection, relection of sampling equipment, types of ramples to be collected, 
standard oample collection procedures, specific mainrsnance and calibration 
procedures for oamplfng equipment, and other considerations are presented for 
each aedium later in thiu Section. Specific requirements for a11 sampling 
activities are presented in Section 4.2. Strict adherence to a11 of the standard 
operating procedures outlined in this chapter form the baais for the Branch 
sampling quality assurance program. 

There is no substitute for field experience. Therefore, all professional 
and paraprofessional Branch employees shall have the equivalent of s i x  months 
field experience before they are permitted to select sampling sites on their own 
initiative. Thio field experience shall be gained by on-the-job training using 
the "buddyw system. Each new Branch field employee shall accompany an 
experienced employee on as many different types of field studies as possible. 
During this training perfod, the new employee will be permitted to perform all 
facets of field inventigations, including sampling, under the direction and 
supervision of senior Branch technical staff. 

4.6.3 Traceabilitv Reauirements 

All sample collection activities shall be traceable through field records 
to the person collecting the sample and to the specific piece of sampling equtp- 
ment (where appropriate) used to collect that sample. All maintenance and 
calibration records for sampling equipment (where appropriate) shall be kept so 
that they are similarly traceable. 

4 . 6 . 4  jleasurement of Relative Samoline Precision 

The following duplicate sampling procedures shall be used during the col- 
lection of Branch samples as a relative measure of the precision of the sample 
collection process. Duplicate grab and/or composite samples shall be collected 
during all m j o r  investigations and studies (more than 20 samples) conducted by 
the Branch. No more than tan percent of all samples shall be collected in 
duplicate. These ssmples shall be collacted at the same time, using the same 
procedures, the same equipment, and in the same types of containers as the 
required samples. They shall also be preserved in the same manner and submitted 
for the atme analyses as the required samples. The collection of duplicate 
composite oamples shall raquire the installation of duplicate automatic sampler 
setups if automatic samplers are used for sample collection. 

These data will be examined by the project leader to determine if any 
problems are evident with specific types of media samples or with the procedures 
used by specific Branch personnel. The project leader will advise the Branch 
Quality Assurance Officer who vill in turn advise the Branch and appropriate 
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Section Chiefs of any problems encountered so that corrective action can be 
taken. 

The effectiveness of Branch personnel sample handling techniques will be 
monitored by utilizing field blank samples. For routine studies these blank 
samples will be prepared by ASB personnel. Branch personnel shall request that 
these samples be provided at least one veek in advance of scheduled field 
investigations and inspections and never (except in amergency situations) less 
than two &ys in advance of scheduled field imrastfgarions and inspections. 
These samples should not be picked up by Branch personnel earlier than the 
morning of departure for the scheduled inspection/imestigation. On larger 
studies, where organic-free water is generated in the field, these blank samples 
may be made in the field. The following field blank namples are required: 

Water Sam~le VOA T r f ~  Blank - -  A water sample VOA trip blank is 
required for every study where water samples are collected far VOA 
analysis. Two sealed preserved (or unpreserved if appropriate) 40- 
ml VOA vials will be transported to the field. These ffeld blanks 
will be handled and treated by Branch personnel in the same manner 
as the water samples collected for purgeable organic compounds 
analysis on that particular study. These samples will be clearly 
identified on sample tags and Chain-Of-Custody Records as trip 
blanks . - 

Soil Sam~le VOA T r i ~  Blank - -  A soil sample VOA trip blank is 
required for every study where soil samples are collected for 
purgeable organic compounds analysis. One 2-02. soil VOA vial will 
be transported to the field. This field blank will be handled and 
treated by Branch personnel in the same manner as the soil samples 
collected for purgeable organic compounds analysis on that 
particular study. These samples will be clearly identified on 
sample tags and Chain-Of-Custody Records as trip blanks. 

The following blanks are prepared in the field: 

- -  Metals and general 
inorganics sample containers filled with blank water will be trans- 
ported to the field and preserved and submitted for the same 
analyses as the other inorganic mamples collected. These samples 
will be clearly identified as preservatives blanks on sample tags 
and in the Chain-Of - Cus tody Record(s ) . At least one preservative 
blank for each type of preserved sample should be collected at the 
end of routine field investigations. A minimum of one preservative 
blank should be prepared at the beginning and end of all major 
Branch field investigations (20 samples or more). 

a &tomatic Sam~ler B w  - -  The procedure for collecting automatic 
sampler blanks is given in Section 4.5.4. In general, cleaning 
procedures outlined in Appendix B should be adequate to insure r 

sample integrity. However, i t  is the standard practice of the 
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Branch to submit automatic sampler blanks for analyses when 
automatic samplers are used to collect samples for organic compounds 
analyses. Automatic sampler blanks for other standard analyras 
shall be submitted at least once per quarter. 

The ASB will advise the Branch Quality Assurance Officer when trip blanks 
or preservatfve blanks are unacceptably contaminated. The Branch Quality Assur- 
ance Officer will im~ediarsly initiate an imertigation to detennlne the cause 
of the problem. The rerults of this investigation will be promptly reported to 
the Branch and appropriate Section Chief so that corrective action can be 
initiated. 

4.6.6 w e m e n t  of S w l e  Con-ent . and Cle-n Procedur~ 

JJmz.&Y 

Specific quality control procedures are outlined in Appendix B. 

4.6.7 Measuwent of Field Generated Orpanic-Free Water 

On larger studies, organic-free water may be prepared in the field. When 
this is done, a system blank should be collected prior to use and at the end of 
the study. If the study lasts more than one week, at least one sample per week 
shall be collected. Blank samples should be analyzed for all analytes of 
interest. 

4.6.8 s s e s  for Extraccable , 
Pestiride. or Herbicide Ornanic Com~ounds Analyses 

Branch personnel shall submit duplicate water samples for extractable, 
pesticide, and/or herbicide organic compounds analyses from a t  least one sampling 
location per project and laboratory used. This sample should be callected from 
a location expected to be relatively free from contamination, since this sample 
will be used for laboratory quality control purposes. The duplicate sample 
should be clearly identified as "Duplicate Sample for Matrix Spikem on the sample 
tag, Chain-Of-Custody Record, in the field logbook, and on the Contract 
Laboratory Program (CLP) Traffic Report Form (if appropriate). This procedure 
shall be followed for all Branch projects where water samples are collected for 
the indicated organic compounds analyses, whether the samples are submitted to 
the ASB or the EPA CLP. 

4 . 6 . 9  S~ecial Oualitv Control Procedures for EPA Contract Laboratories 

Special quality control procedures are used when samples are submitted to 
the EPA CLP. A series of blank and spfked samples are provided by AS0 personnel 
that are t o  be submitted along with the regular samples to each contract labora- 
tory utilized. These samples will be provided by the ASB along with the neces- 
sary CLP Traffic Report Forms for each blank and spike sample. These samples 
shall be submitted to the respective contract laboratories on a blfnd basis. 
Fictitious station numbers will be used on the Traffic Report Forms; the contract 
laboratories are to know which samples are spikes and blanks. These samples 
are identified as spikes or blanks only on the copy of the Traffic Report Forms 
hat are returned to the ASB. 
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These spike and blank samples are to be obtained from the ASB utilizing the 
procedures outlined in Section 4.4.5. 

The ASB TPO (See Section 1.9.3.1) m y  request, on a came-by-case basis, 
that Branch personnel collect split samples (or duplicate samples if appropriate) 
for analysia by both the ASB and contract laboratories. The split samples are 
to be submitted to the AS3 using established procedures. The contract laboratory 
involved shall not be notified in any way that samples were split, i.e., there 
should be no indication on Chain-Of-Custody Records or CLP Traffic Report Forms 
submitted to the contract laboratories that these samples were split with the 
ASB . 
4.6.10 S~ecial Oualitv Assurance Procedures for Dioxin (3.3.7.8-TCDD or Other 

Uorners 1 

All samples collected for dioxin (2,3,7,8-TCDD or isomers) analyses are 
analyzed by other EPA laboratories or through contract laboratories. The ASB 
does conduct in-house analyses for dioxin. The ASB maintains a package that 
outlines all current quality control procedures to be used by Branch personnel 
when collecting samples for dioxin (2,3,7,8-TCDD or other isomers) analyses. The 
ASB must be consulted before any such samples are collected. 
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4.7 WASTEWATER SAMPLING 

The variety of conditions at different sampling locations require that 
considerable judgment be made regarding the methodologies and procedures for 
collection of representative samples of wastewater. Each sampling point warrants 
attention comnensurate with its complexity. There are, however, basic rules and 
precautions generally applicable to sample collection. The procedures used by 
the Branch are generally those outlined in the NPDES -ce Lpgnecti- 
(2). Additional guidance is given in the agency's handbook, Ponitorfne 

Wastevatef (3). Some important considerations for obtaining a 
representative vastewater sample include: 

The sample should be collected vhere the wastewater is well mixed. 
Therefore, the sample should be collected near the center of the 
flow channel, vhere the turbulence is a t  a maximum and the 
possibility of solids settling is minimi zed. Skimming the water 
surface or dragging the channel bottom should be avoided; however, 
allowances should be made for fluctuations in water depth due to 
flow variations. 

In sampling from wide conduits, cross-sectional sampling should be 
considered. Rhodamine WT dye (See Section 7.8.2.3 for procedures) 
may be used as an a i d  in determining the most representative 
sampling point(s); and 

If manual compasiting is employed, the individual sample bottles 
must be thoroughly mixed before pouring the individual aliquots into 
the composite container. 

4.7.2 Site Selection 

Where applicable, wastewater samples should be collected at the location 
specified in the NPDES permit (if the source has such a permit). In some in- 
stances the sampling location specified in the permit, or the location chosen by 
the permittee, may not be acceptable for the collection of a representative 
wastewater sample. In such instances, the project leader or field investigator 
is not limited by permit specifications from collecting s sample at a more 
representative location. When a conflict exists between the pemfttee and the 
regulatory agency regarding the most representative sampling location, both sites 
should be sampled, and the reason for the conflict should be noted in the inspec - 
tion or study report and field notes. Recommendations and reasons for a change 
in sampling location should be given to the appropriate permitting authority. 

4.7 -2.1 Influent - - Influent wastewaters are preferably sampled at points 
of highly turbulent flow in order to ensure good mixing; however, in many in- 
stances the most desirable location is not accessible. Preferable influent 
wastewater sampling points include: (1) the upflow siphon following a cornminutor 
(in absence of grit chamber); (2) the upflow distribution box following pumping 
from main plant wet well ; (3) aerated grit chamber; (4) flume throat; or (5) pump 
wet well when the pump is operating. When possible, raw wastewater samples 
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should be collected upstream from sidestream returns. 

4.7.2.2 Effluea - -  Effluent oamples should be collected at the site 
specified in the permit, or if no site is specffied tn the permit, at the most 
rapresentative site dovnetream from all entering wastewater streams prior to 
discharge into the receiving waters. If a conflict exists between the permittee 
and Inspector regarding the source being sampled or the location of the most 
representative site, follow the procedure outlined in Section 4.7.2. 

4 . 7 . 2 . 3  pond and Lanoon S a m u  - - Generally, composfte effluent 
wastewater samples should be collected from ponds and lagoons. Even if the ponds 
or lagoons have long retention times, coqosite sampling is necessary because of 
the tendency of ponds and lagoons to have flow paths that short circuit the 
detention time. However, if dye studies or facility data indicate a homogeneous 
discharge, a grab sample may be taken as representative of the waste stream. 

4.7.3 Samvline Techniaues - General 
Sampling and flow measuring are mutually dependent for a complete 

evaluation of a wastewater treatment plant. The investigator must know the 
wastewater flow variability before a sampling program can be initiated. 

The choice of a flow proportional or time composite sampling scheme depends 
on the variability of the wastewater flow or concentration, equipment 
availability, and sampling location. If an investigator knows or suspects that 
there is significant variability in the wastewater flow or if the investigator 
knows nothing about the facility, a flow proportional sample shouldbe collected. 
Otherwise a time composite sample would be acceptable. 

Prior to sampling, the flow measuring system (primary flow device, 
totalizer, and recorder) should be examined (methods described in Section 5). 
If the flow measuring system is unacceptable, the investigator may have to 
i,.s tall flow measurement instrumentation (Section 5 ) .  If the flow measuring 
system is acceptable, samples can be collected by the appropriate method. 

Time composite samples collected by the Branch are based on a constant time 
interval between samples. A time composite sample can be collected either manu- 
ally or with an automatic sampler. 

Flow proportional samples can be collected automatically with an automatic 
sampler and a compatible pacing flow measuring &vice, semi-automatically with 
a flow chart and an automatic sampler capable of collecting discrete samples, or 
manually. Refer to Appendix E for procedures describing the first method and to 
the NPDES Co c u 1 (2) for details on the latter two methods. 

4.7.4.1 G m  - - Automatic aamplers may be used when several points are 
to be sampled at frequent intervals or when a continuous sample is required. 
Automatic samplers used by the Branch must meet the following requirements: 
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• Sampling equipment must be properly cleaned to avoid cross- 
contimirution which could reeult from prior use (see Appendix B for 
cleaning procedures). 

No plastic or metal parts of the sampler shall come in contact with 
' 

the water or waetewater stream when parameters to be analyzed could 
be impacted by these materials (See Section 4.7.6). 

a The automatic sampler must be able to provide adequate refrigeration 
during .the aampling period. This can be accomplished in the field 
by using ice. 

• The automatic sampler must be able to collect a large enough sample 
for all parameter analyses (see Appendfx A for required sample 
volumes) . 

4 A minimum of 100 m l s  should be collected each time the sampler is 
activated if a peristaltic pump is used. 

The automatic sampler should provide a lift of at l eas t  20 feet and 
the sampler should be adjustable so that the volume is not be a 
function of the pumping head. 

a Pumping velocity must be adequate to transport solids and not allow 
solids to settle. 

The intake line leading to the pump must be purged before each 
sample is collected, 

The minimum inside diameter of the intake line should be 1/4 inch. 

An adequate power source should be available to operate the sampler 
for 48 hours at a 30-minute sampling interval. 

Facilfty electrical outlets may be used i f  available. 

Facility automatic samplers may be used for conventional parameters 
if they meets SOP criteria. 

Speaific operating instructions, capabilities, capacities, and other 
pertinent information for automatic samplers presently used by the Branch are 
included in the respective operating manuals and are not presented here. 

4 . 7 . 1 . 2  Eaui~Inent Installation 

4 .7 .4 .2 .1  Eonverlffppal S u  - -  Automatic samplers may be used to 
collect time composite or flow proportional samples. In the flow proportional 
mode, the samplers are activated by a compatible flow meter. Flov proportional 
samples can also be collected using a discrete sampler and a flow recorder and 
manually compositing the individual aliquots in flow proportional amounts (2). 

A11 new tubing (Do* Corning Medical Grade Silastic, or equal, in the pump 
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and either Teflon@ or TygoM, or equal, in the sample train) will be used for 
each sampler installation. 

Installation procedures include cutting the proper Length of tubing, 
positioning it in the wastewater stream, and sampler programming. 

For a time composite sample, the sampler rhould be programmed to collect 
200 mls at 30-minute intervals or 100 mls at 15-minute intenals into a 
refrigerated 3-gallon glass jug. For a 5-gallon compositing container, the 
volume should be increased 

For e flow proportional sample, the sampler ahould be programmed to collect 
a minimum of 100 mls for each sample interval, with the interval predetermined 
based on the flow of the waste stream. 

At the end of each 24-hour sampling period, the contents of the glass com- 
positing container with the sample should be stirred and siphoned (poured if 
there are no visible solids) into the respective containers, followed by 
immediate preservation, if required. 

4.7.4.3 Automatic Sam~ler Security - -  EPA ovned equipment is assumed to 
be in the custody of the permittee as long as it is on their property. This 
assumption should be made known to permittees whenever equipment is left 
unattended. A lack or seal may be placed on the sampler to detect tampering. 
However, this does not prevent tampering with the sample collection tubing. If 
necessary, seals may be placed on the sampling pole and tubing line to further 
reduce tampering possibilities. 

4.7.4.4 bu c d o 1 - 
To insure proper operation of automatic samplers, and thus the collection of re- 
presentative samples, the procedures outlined in this section shall be used to 
maintain and calibrate Branch automatic samplers. 

The following maintenance and calibration procedures shall be used; any 
differences from those prescribed procedures will be documented. 

Prior to each field trip, the sampler operation will be checked by 
warehouse personnel, This includes operation (forward, reverse, automatic) 
through three cycles of purge-pump-purge; checking desiccant and replacing if 
necessary; checking 12-volt batteries to be used with the sampler; and repairing 
any item if necessary. 

During each field trip, prior to initiating sampling, the purge-pump-purge 
cycle shall be checked at least once. The constant pumping volume using a 
graduated cylinder or other calibrated container will be:checked at least twice, 
and the flow pacer that activates the' sampler shall be checked to be sure it 
operates properly. 

Upon return from a field trip. the sampler shall be examined for holes, 
dents, etc., and repaired, if necessary. The desiccant will be checked and re- 
placed if appropriate. The operation (forward, reverse, automatic, etc.) will \ 

be checked and any required repairs will be made and documented. The sampler 
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will then be cleaned ae outlined in Appendix 0 .  

The automatic srmplsr ' r  pumping rate at multiple heads, the timing mechan- 
i s m ,  the dtiplsxer, or the flow pacer vill be checked against the ~ n u f a c -  
turar's rpecifications and documented whenever on8 or more of these functions 
appears to be operating improperly. 

Automatic sampler blanks m u t  be collected for organic compounds and 
metalo analyses when collecting namples for trace organic compounds analyses as 
described in section 4.7.6.1. 

Manual sampling is normally used for collecting grab samples and/or for 
immediate in-situ fiald analyses. However, it can also be used in lieu of 
automatic equipment over axtended periods of time for composite sampling, 
especially when it is necessary to evaluate unusual waste stream conditions. 

The best method to manually collect a sample is to use the actual sample 
container which will be used to transport the sample to the laboratory. This 
eliminates the possibility of contaminating the sample with an intermediate 
collection container. The actual sample container must always be used for 
collecting samples for oil and grease and bacterial analyses. 

A separate collection container can be used to collect the sample, from 
which the sample can be redistributed to other containers. If this is done, 
however, the container used to collect the sample must be properly cleaned 
(Appendix 8) and must be made of a material that meets the requirements of the 
parameter(s) being imrestigated. Also, a separate container will be used at each 
sampling station. This will prevent cross contamination between sampling 
station. 

If the water or wastewater atream cannot be physically reached by the sam- 
pling personnel or it is not safe to reach for the sample, an intermediate 
collection container may be used. The oample is collected by lowering a properly 
cleaned Teflon@, plastic, glass, or stainless steel collection vessel (type of 
collection vessel used depends on the parameter being investigated) into the 
material to be sampled. The collection vessel may be lowered by hand or attached 
to a pole or rope and then lowered into the stream. 

In some cases it may be best to uar a pump, either power or hand operated, 
to withdraw a sample from the water or wamtewater stream. If a pump is used, it 
is imperative that all components of the pump that come in contact with the 
liquid are properly cleaned (Appendix B) to insure the integrity of the sample. 

Samples are manually collected by tipping the collection container in the 
water or wastewater stream so the mouth of the container faces upstream. The 
container should be rinsed with this procedure at least twice before the sample 
is collected (exceptions to this rinsing procedure exist if preservatives are 
present in the sampling container and for certain analyses such as oil and grease 
and bacteria). 



Section No. 4.7 
Revision No. 0 
Date: 2/1/91 
Page 6 of 8 

4.7.6.1 m c e  Or- C o m ~ e  and M e t u  - - Trace organic compounds and 
metals detection limits are usually in the parte per billion range, no extreme 
care must be exercised to insure sample integrity. 

All containers, composite bottles, tubing, etc . , used in .ample collection 
for trace organic compounds and metals analyses should be prepared as described 
in Appendix 8.  

When possible, the sample should be collected directly into the appropriate 
sample container. If the material to be sampled cannot be physically reached, 
an intermediate collection device may be usad. This should be a Teflon@, glass, 
or stainless steel vessel on a pole or rope or Teflon@ tubing via a peristaltic 
type pump and a Teflon@ vacuum container attachment which converts a sample con- 
tainer into a vacuum container. The device which is used should be cleaned as 
described in Appendix B. 

Personnel handling the sample should always wear a new pair of disposable 
suxgical gloves vith each set of samples collected and change as often as needed. 
This is necessary to prevent cross-contamination. A more detailed discussion is 
given in Section 4 .2 .10  under special precautions for trace contaminant sampling. 

When an ~utomatic sa- is used for collecting oamplss for trace organic 
compounds and metals analyses, the installation proceduras include cutting the 
proper length of new Teflon@ tubing, water rinsing of the entire collection 
system with a minimum of two gallons of Milli-Q@ water, and blank collection for 
organics and metals. In the Milli-Q@ water rinse, approximately one-half gallon 
is initially pumped into the composite sampler container and discarded. An 
additional one and one-half gallons are then pumped into the composite sampler 
container for distribution into the appropriate blank container. Nitric acid 
must be added to the metals blank container. Finally the collection tubing 
should then be positioned in the wastewater stream and sampler programming 
initiated. 

4 . 7 . 6 . 2  B-1 - -  Samples for bacterial analysis wfll always be col- 
lected directly into the prepared glass or plastic eample bottle. The sample 
bottle should be kept unopened until it is to be filled. When the cap is 
removed, care should be taken not to contaminate the cap or the inside of the 
bottle. The bottle should be held near the base and filled to within about one 
inch of the top without rinsing and recapped immediately. The bottle should be 
plunged, neck downward, below the surface and turned until the neck points 
slightly upward. The mauth should be directed toward the current (4, 5). Appen- 
dix A presents preservation procedures and holding times. 

When the sample bottle must be lowered into the warte stream, either 
because of safety or impracticality (manhole. slippery effluent area, etc.), care 
must be taken to avoid contamination. 

4 . 7 . 6 . 3  J p n  i s c i b l e  Liauids/Oil r n ~  - -  Oil and grease may be present 
in wastewater as a surface film, an emulsion, a solution, or as a combination of 
these fonns. Since it is very difficult to collect a representative sample for 
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~ i 1  and grease analysis, the inspector must carefully evaluate the location of 
the sampling point. The most desirable sampling location is the point of 
greatsot mixing. Quieacant areas should be avoided. Because losses of oil and 
grease will occur on ~ m p l i n g  aquipment . the collection of a composite sample is 
impractical. Individual portions collected at prescribed time intervals must be 
analyzad meparately to obtain the average concentrations over an extended period. 

4 . 7 . 6 . 4  -- - -  Samples to be anal- 
yzed for purgeable organic compounds should be collected in 40-ml septum vials 
with screw caps with a Teflon@ lined silicone disk in the cap to prevent 
contamination of the sample by the cap. The disks should be placed in the caps 
(Teflon@ side to be in contact with the sample) in the laboratory prior to the 
baginning of the sampling program. 

When sampling for purgeable organic compounds, triplicate samples should 
always be collected from each location. The investigator should determine if the 
water to be sampled contains chlorine. If the water contains no chlorine, three 
40-ml vials containing four drops of concentrated HC1 should be filled with the 
sample. The samples may be held up to 14 days before analysis. When preservation 
(HC1) is not feasible, samples can be held up to 7 days before analysis for 
purgeable aromatic hydrocarbons and 14 days for purgeable hydrocarbons compounds. 

If the water contains chlorine, the following sampling and preservation 
procedure should be followed: 

Fill an 8-ounce VOA sampling container with 8 drops of a 25% ascorbic acid 
solution and the water sample. Cap and mix thoroughly but gently by 
swirling to eliminate residual chlorine. Transfer the sample to three 40- 
ml VOA viala containing four drops of concentrated H C I * .  Label each 40-ml 
vial with "P" (preserved/ascorbic acid). 

The ascorbic acid and acid preservatives must be added in this 
order and in two separate steps. 

The purgeable organics vials (GO-ml) shouldbe completely filledto prevent 
volatilization, and extreme caution should be exercised when filling a vial to 
avoid any turbulence which could also produce volatilization, The sample should 
be carefully poured down the side of the vial to minimize turbulence. As a rule, 
it is best to gently pour the last few drops into the vial so that surface 
tension holds the vater in a "convex meniscus. " The cap is then applied and some 
overflow is lost, but air space in the bottle is eliminated. After capping, turn 
the bottle over and tap it to check for bubbles; if any are present, repeat the 
procedure using a new 40-ml vial. 

Sampling containers with preset-vatives should be prelabeled (i . e . , P) prior 
to any field activities. This will reduce the chances of confusion during 
sampling activities by the investigation team. Sample preservation, containers, 
holding times, and sample volumes are listed in Appendix A. 

4.7.7 hecia1 Process Control Samples and Tests 

Special process control samples collected and field tests performed on 
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these samples are given in Appendix H. 

Uhile conducting wastewater sampling, the following information will also 
be obtained (if applicable): 

Field measurements - pH, DO, conductivity, temperature (see Section 
6 and Appendix D for standard field analytical techniques); 

a Flows associated with the samples collected - -  continuous flovs with 
composite samples and instantaneous flows vith grab samples (Section 
5 )  ; 

Diagrams and/or written descriptions of the wastewater treatment 
systems (if available); 

Photographs of pertinent wastewater associated equipment, such as 
flow measuring devices, treatment units, etc. (keep photolog as 
specified in section 3.2.3); 

Process control information on the wastewater treatment process (if 
applicable) ; and 

Completion of applicable forms required during specific . 
investigations. 

All observations, measurements, diagrams, etc., will be entered in bound 
field logbooks or attached thereto (where applicable as specified in Section 
3.5). 
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4.8 SURFACE WATER AND SEDIMENT SAMPLING 

Selection of a surface water sampling location for water quality studies 
is based on many factors, including: study objective, water use, point source 
disch.rges, nonpoint source discharges, tributaries, changes in stream 
chaxacterlstics, typer of rtream bed, stream depth, turbulence, presence of 
structures (weirs, d m ~ ,  etc.), accessibility, personnel available, etc. When 
sanpling in estuarine rryr terns, tidal effects must be considered in selecting 
sampling locations. 

If the study objective is to investigate a specific location as a source 
of water supply, recrmation, or other discrete use, then considerations such as 
accessibility, flow, velocity, physical characteristics, etc., are not as criti- 
cal from a water quality investigation standpoint. 

If the objective of a water quality study is to determine patterns of 
pollution, provide data for mathematical modeling purposes, conduct assimilative 
capacity studies, etc., where more than a single sampling location is to be 
investigated, then several factors become interrelated and need to be considered 
in sampling location rrelection. An excellent guide to conducting surface water 
stream studies is F. W. Kittrells, "A Practical Guide to Water Quality Studiesw 
(61 

Before any sampling fa conducted, an initial reconnaissance should be made 
to locate suitable sampling locations. Bridges and piers are normally good 
choices as sites since they provide ready access and permit water sampling at any 
point across the width of the water body. However, these structures may alter 
the nature of watat flow and thus influence sediment deposition or scouring. 
Additionally, bridges and piarr are not always located in desirable locations 
with rsferencs to waste sources, tributaries, etc. Wading for water samples in 
lakes, ponda, and alow-moving rivers and stream must be &ne with caution since 
bottom dsposite are ess ily disturbed. thereby resulting in increased sediment in 
the overlying water c o l m .  .On the other hand, wadeable areas may be beat for 
sediment sampling. In slow-moving or daep water, a boat is usually required for 
sampling. 

Sampling station lacrtiona can be chosen without regard to other means of 
access if the stream 18 navigable by boat, especially in estuarine systems where 
boats frequently provide the only access to critical sampling locations. 

Wading to collect samples may be feasible in some cases, but this method 
ustaully will be choaen for only very small streams. A field investigator usually 
has to carry a considerable mount of sampling equipment, field analytical 
instrumants, and water samples. When it also is necessary to wear rubber boots 
to walk the atreambed or to wade out to the =in current, the physical effort 
involved often makes this method too difficult to be practical. 
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Preah water environments ere commonly aaparated into two types: (1) 
rivers, stre-, and creeks; and (2) lakes, ponds, and impoundmentr. Since these 
waterway. differ coruiderably in general characteristicm, site selection must be 
adapted to each. Estuarine emrironmants are a special ease and are discussed 
separately. 

4.0.2.1 River- - - In the selection of a surface water 
sampling site on rivers, streams, and creeks, areas that exhibit the greatest de - 
gree of cross-sectional~omogeneity shall be located. When available, previously 
collected data m y  indicate if potential sampling locations are well mixed or 
vertically or horizontally stratified. Since mixing is principally governed by 
turbulence and water velocity, the selection of a site hnediately downstream of 
a riffle area vill insure good vertical mixing. Three locations are also likely 
areas for deposition of sediment since the greatest deposition occurs where 
stream velocity slows down. Horizontal (cross-channel) mixing occurs in con- 
strictions in the channel, but because of velocity increases, the stream bottom 
may be scoured, and therefore, a constriction is a poor sediment sample location. 
In the absence of turbulent areas, the selection of a site that is clear of imme- 
diate point sources, such as tributaries and industrial and municipal effluents, 
is preferred for the collection of water samples. 

Typical sediment depositional areas are located inside of river bends, 
downstream of islands, and dovnstream of obstructions in the water. Sites that 
are located innnediately upstream or downstream from the confluence of two streams 
or rivers should,generally be avoided since flows from two tributaries may not 
immediately mix, and at times due to possible backflow can upset the normal flow 
patterns. 

When several stations along a stream reach are to be sampled, they should 
be strategically located: 

Thay shall be spacad at intervale based on time-of-water-travel, not 
distance. for example, sampling stationa may be located about one- 
half day time-of -water-travel for the first three days downstream of 
a waste source (the first six stations) and then approximately one 
day through the remaining distance. 

If the study is to be compared to a previous study, the same 
sampling stations should be used, if possible, for comparison 
purposes . 

a A station should be located whenever a marked physical change occurs 
in the stream channel. Example: A stream reach between two 
adjacent stations should not include both a long rapids section of 
swift shallow water with a rocky bottom, and a long section of deep, 
slov-moving water with a muddy bottom. Stations at each end of the 
combined reach would yield data on certain rates of change, ruch as 
reaeration, that would be an unrealistic average of two widely 
different rates. Much more would be learned of the actual natural 
characteristics-of the stream by inserting a third sampling station 
within the reach, between the rapids and the quiet water sections. 
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Station locations should be selected to isolate major discharges as 
wall u major tributarieo. 

D m  and mirm caw. chaqea in phyoical characteristics of a stream. They 
usually create quiet, daep pool8 in river reaches that, historically uera svift 
and ohallaw. Such impomdmentr should be brrckated. When t h s  of water travel 
through tham rra long, rtationa ahould be ertablished within the impoundments. 

Some atream rtructuras, such as dams, permit overflow that accomplishes 
significant reasration of oxygen deficient water. In such cases, stations should 
ba located short diatancer upatream and dowmtream from the structures to measure 
the rapid, artifictal incrraae in dfrmolved oxygen (W),  which la not 
representative of natural raaeration. 

A minimum of three statione located between any N o  points of major change 
in a Btream is a desirable precaution, when feasible, even when the time-of - 
travel between the points of change is short. Major changes may consist of a 
waste discharge, a tributary fnflow, or a significant difference in channel 
characteriatlcs. The usa of three stations is especially important when rates 
of change of unstable constituentrr are being determined. If results from one of 
only two stations in a aubreach are in error for some unforeseen reason, it may 
not be posoiblr to judge which of the two sets of results indicate the actual 
rate of change. Remultr from at l eas t  two of three stations, on the other hand, 
will probably aupport each other and indicate the true pattarn of water quality 
in the eubreach. 

If there is interest in the effects of certain discharges or tributary 
streams on ambient water quality, sites should be located both upstream and 
downstream from the tributaries or discharges. 

Unless a rtrsam is extremely turbulent, it la nearly impossfbla to masure 
the effect of a waste dincharge or tributary immediately downstream of the 
aource. Inflow frequently "hugurn the strean bank with very little horizontal 
(crosm-channel) mixing, for aome distance. This  is a -lor considaratfon in 
eetuarina enviromsntr. Samples from quarter points may miss the warteo 
altogether and reflect only the quality of water above the waste source. Samples 
taken directly in th. portion of the cross section containing the vastes vould 
indicate excamaivm effectr of the wastes with respect to the river as a whole. 

Tributaries ehould be rantpled as near the mouth as is feasible. This may 
be a bridge noma distance upstream from the mouth. Frequently, the mouths of 
tributariem may be entered from the main stream for sampling by boat. Care 
should be axercimrd to avoid collactfng water from the main stream that may flow 
into the mouth of the tributary on either the surface or bottom because of 
dif ferences in density rerulting from temperature, dissolved salts, or turbidity. 

Actual sampling locations will vary with the size of the vater body and the 
amount of turbulence in the stream or river. Cenarally, with small streams less 
than 20 feet vf&, a sampling aite can be found whare the water is well mixed. 
In such cames, a ringla gtab sample taken at mid-depth at the center of the 
channel is adequate to represent the entire cross-section. A sediment sample can 
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also be collected at the center of the churnel. For slightly larger streama, at 
least one vertical composite should be takan from mid-stream, with samples taken 
just below the surface, at  mid-depth, and just above the botton. Of course, DO, 
pH, temperature, conductivity, stc. should be measured on each aliquot of the 
vertical composite. For large rivers, several locations acro~s the channel width 
should be sampled. Vertical composites across the channel width should be 
located in a manner that is roughly proportional to flow, i-e., they should be 
closer together toward mid-channal, where moat of the flow travels, than toward 
the banks, here the proportion of total flow is smaller. The number of vertical 
composftes required and the number of depths sampled for each are usually 
determined in the field by the sampling crew. Thf e determination is based on a 
reasonable balance between the following t u o  considerations. 

1. The larger the number of subsampleis, the more nearly the composite 
sample will represent the water body. 

2 .  Taking subsamples is time-consuming and expensive, and increases the 
chance of contamination. 

In most circumstances, a number of sediment samples should be collected 
along a cross-section of a river or stream in order to adequately characterize 
the bed material. A coamon procedure is to sample at quarter points along the 
cross-section of the site selected. When the sampling technique or equipment 
requires that the samples be extruded or transferred at the site, they can be 
combined into a single composite sample. However, samplerr of dissimilar 
composition should not be combined but should be stored for separate nmlysfs in 
the laboratory. To insure representative samples, the preferred method is diver 
deployed coring tubes. 

4.8.2.2 w e s .  Ponds. and - -  Lakes, panda, and impoundments 
have a much greater tendency to stratify than rivers and strew. The relative 
lack of mixing requires that more samples be obtained. Occasionally, an extreme 
turbidity difference may occur vertically where a highly turbid river enters a 
lake, and each layer of the stratified water column nee& to be considerad. 
Sfnce the stratification is cawed by water temperature differencer, the cooler, 
heavier river water is beneath the warmer lake water. A tempersture profile of 
the vater column as well as visual observation of lake samples can detect the 
d1fferenC layers and they can be sampled separately. 

The number of water eampling sites on a lake, pond, or impoundment will 
vary with the putpoae of the imrestigation as well as the rize and shape of the 
basin. In pon& and small impoundmento, a single vertical composite at ,the 
deepest point may be sufficient. Similarly, the measurement of DO, pH, 
temperature, etc., is to be conducted on each vertical composite aliquot. In 
naturally-formed ponds, the deepest point is usually near the center; in  
impoundments, the deepest point is usually near the dam. 

In lakes and larger impoundments, several vertical subsanrpleo should be 
composited to form a single sample. These vertical sampling locations are often 
taken along a transect or grid. Again, the number of vertical subsanples and the 
depths at which subsamples are taken are usually at the discretion of the 
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sampling crav. In e o m  caeee, it may be of interest to form separate co~~~osftos 
of epiUmnetlc Pnd hypolimnetfc zones, but normally a composite ahall consist of 
nsveral vertical aubeampler collected at various depths. 

In lakes with irregular shape and vith several bays and coves that are pro- 
tected from the wind, additional separate composite samples may be needed to ade- 
quately represent vater-quality, Similarly, additional samples should be taken 
where dfschargec, ttibutrrlas, land w e  charactctrirtica, and other such factors 
are suspected of influencing water quality. 

When collactfng sediment samples in lakes, pond, and reservoirs, the site 
selected should be approxLnrately at the center of water mass. This is particu- 
larly true for resrervoirs that are formed by the impoundment of rivers or 
streams. Generally, the coarser grained aediments are deposited near the 
haadvetere of the rerrervoir, and the bed aediments near the center of the vater 
mass will be composed of fine-grained materials. The shape, inflow pattern, 
bathymetry, and circulation muet be considered when selecting eedimant sampling 
sites in lakes or raservoirs. 

4 . 8 . 2 . 3  B t u a r m  - -  Estuarine areas are zones where inland fresh- 
waters (both autfacs and ground) mix with oceanic saline waters. Estuaries are 
generally categorized into three types, dependent upon freshwater inflov andmix- 
ing properties (7, 8 ,  9, and 10): 

• Mixad estuary - -  Characterized by an absence of vertical halocline 
(gradual or no marked increase in salinity in the water column) and 
a gradual increase in salinity seaward. Typically this type of 
estuary ia found in major freshwater sheetflow areas, featuring 
shallow depths. 

Salt wedge estuary - -  Characterized by a sharp vertical increase in 
salinity and channelized freshwater inflow into a deep estuary. In 
these estuaries, the vertical mixing foxces cannot override the 
density differential betwean fresh and saline waters. In effect, a 
salt wedge tapering inland moves horizontally, back and forth, vith 
the tidal phase. 

a Oceanic amtuary - -  Characterized by salinities approaching full 
strength oceanic waters. Seasonally, freshwater inflow is small 
with the preponderance of the fresh saline water mixing occurring 
near, or at, the vegetated shore line. 

A recoruuriirsurce investigation should be conducted for each estuarine study 
unleeo prior bwledga of the esturine type is available. The reconnaissance 
should focus upon the freshwater and oceanic water d p m i c s  with respect to the 
study objective. In thia regard, National Oceanic Atmospheric Administration 
tide tables and USCS freshvatar surface water flow racord. provide perspective 
to the estuary dynamico. The basic in-situ maasurement tools for reconnaissance 
are: a boat, recording fathometer, salfnometer, and dissolved oxygen meter. 
These instruments coupled with the study objective or pollution source location, 
*ether it in a point or nonpoint source problem, provide the focus for setting 
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ssmpling locations. More often than not, proplanned sampling locations in 
estuarine arau ara changed during the actual study period. Because of the 
dynamic. of artuaries, initial sampling oftan raveale that the ntudy objactive 
could ba bettar served by relocating, adding, or deleting sampling locations. 

Sumpling in estuarine areas is n o m l l y  based upon the tidal phases, with 
samples collected on successive slack tides (11). 

A11 estuarine sampling program conductedby Branch personnel shall include 
vertical salinity measurements at one - to five- foot increments coupled with ver- 
tical DO and temperature profiles. A variety of water sampling &vices are used, 
but in general, the Van Dorn (or similar type) horizontal sampler is employed. 

Samples are normally collected at mid-depth in areas where the depths are 
less than 10 feet, unless the salinity profile indicates the presence of a halo- 
cline (salinity stratification). In that case, samples are collected from each 
stratum. Depending upon the study objective, when depths are greater than 10 
feet, water samples may be collected at the one-foot depth, mid-depth, and one- 
foot from the bottom. 

In general, estuarine investigations are two phased, with study imestige- 
tions conducted during wet and dry periods. Depending upon the freshwater inflow 
sources, estuarine water quality dynamics cannot normally be detarmlned by n 
single season study. 

For a complete discussion of estuarine systems, refer to references 7, 8, 
9, and 10. 

4.8.2.4 Control Statlo- - -  In order to have a basis of comparison of 
water quality, the collection of samples from control stations is always 
necessary. A control station above the source of waete is fully am important as 
rye stations below, and shouldbe chosenwith equal care to smure representative 
results. At times it may be desirable to locate two or three stations above the 
waste inflow to establish the rate at which the unstable material is changing. 
The time of travel bstwesn the stations should be sufficient to permit accurate 
measurement of the change in the constituent under consideration. 

4.8.3.1 Fenera - -  Any equipment or sampling techniques used to collect 
a sample are acceptable as long as they do not cause the integrity of the sample 
to be violated and which provide a sample which is representative of the stream 
being samplad. 

4.8.3.2 W a t e r a m  - -  The physical location of 
the investigator vhen collacting a sample may dictate the equipment to be used. 
If surface water samples are required, direct dipping of the sample container 
into the stream is desirable. This is possible, hovever, only from a small boat, 
a pier, etc., or by wading in the stream. Wading, however, may cause bottom de- 
posits to rise and bias the sample. Wading f a  acceptable if the stream has a 
noticeable current (is not impounded), and the samples are collected directly 
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in to  the bo t t l a  ~ h L 1 s  pointed upstream. I f  the stream is too deep t o  wade or i f  
the sample muat be col lected from more than one water depth or  from a bridge, 
e t c . ,  supplemanta1 aanpling equipment must be used. 

T e f l d  ba i l e r r  may be w e d  f o r  surface water sampling, if the data  
requirements do not nacer r i ta te  a sample from a s t r i c t l y  d iscre te  in te rva l  of the 
water column. A closed top b a i l e r  with a bottom check-valve i a  su f f i c i en t  for  
many otudiaa. A. the b a i l e r  is  lowered through the water column, water is 
continually displaced through the ba i l e r  u n t i l  the desired depth is reached, a t  
which point the ba i l e r  i e  retr ieved.  Thia technique may not be successful where 
strong currents a re  found, o r  where a discrete  sample a t  a spec i f i c  depth is  
required. 

I f  d i scre te  oaaplaa are desired a t  a spec i f ic  depth, and the parameters t o  
ba meaeured do not require a Teflo* coated sampler, a standard K a n e r s r  o r  Van 
Dorn sampler may be wed. The h a r ~ e r e r  sampler in a brrsa  cylinder with rubber 
stoppers that leave tha en& of the sampler open while being lowerad in  a 
v e r t l c a l  poairfon t o  allow fraa pasrage of water through the cylinder. Tha Van 
Dorn samplsr in p l a s t i c  and is loverad i n  a horizontal  posit ion. In  each case,  
a marsenger is sent  down a rope when the sampler is  a t  the designated depth, t o  
cauee the stoppers t o  close the cylinder,  which is then raised.  Water is  removed 
through a valve t o  fill respective sample bot t les .  With a rubber tube attachad 
co the valve, W sample bo t t l e s  can be properly f i l l e d  by allowing an overflow. 
With multiple depth eunples, care should be taken not to  s t i r  up the bottom 
sediment and thus bias the sample. 

A p l a s t i c  bucket can ba used t o  co l lec t  samples i f  the parameters t o  be 
analyzed do not preclude it. However, the bucket should be rinsed twice with the 
sample water pr io r  t o  col lect ion of the sample. A l l  f i e l d  equipment should 
follow standard cleaning procedures. 

4 . 8 . 3 . 3  ~ ~ r n e n t / T e c h n f a u e p  - -  To co l l ec t  a sediment 
sample from a streambed, a var ie ty  of methods can be used. Dredging (Peterson, 
Echnan, Ponar), coring, and scooping (BMH-60) are available.  Regardless of the 
method used, precautions s h a l l  be taken to  insure tha t  the sample col lected is 
representative of the atreambed. These methods are discussed i n  the following 
paragrapha. 

4.8.3.3.1 - -  For routine analyses, the Peterson dredge can be 
used when the bottom is r o c e ,  i n  very deep water, o r  when the stream veloci ty  
is  high. The dredge ahould be lowered very slowly as it approaches bottom, be- 
cause it can displace and miss l i gh te r  materials i f  allowed t o  drop f ree ly .  

/'- 

The Ecbnan dredgr has only l imited usefulnsso. I t  performs well where 
bottom material  is unurually soft, a s  when covered with organic sludge o r  l i g h t  
mud. I t  is unsuitable,  however, fo r  sandy, rocky, and hard bottoms and is too 
l i g h t  for  use in  streams with high ve loc i t ies .  I t  should not be used from a 
bridge more than a few f e e t  above the water, because the svxinn mechanism which - 
ac t iva tes  the sampler can be a g e d  by the messenger if dropped from too great 
a height. 
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/ 
,f---'$ The Ponar dredge is a modification of the Peterson dredge and i r  minilar 

in size and weight. It has been modified by the addition of side plates and a 
scrben on the top of tha sample compartment. The screen over the sample 
compartment permits vator to pa=. through the sampler as it descends thus 
reducing the "shock wave." The Ponar dredge is easily operated by one person in 
the same fashion as the Peterson dredge. The Ponar dredge is one of the most 

' effective samplers for general use on a11 type9 of substrates. 

4.8.3.3.2 Corers - -  Core samplers are used to sample vertical columns of 
sediment. They are particularly useful when a historical approach to sediment 
deposition is desired for they presezve the sequential layering of the deposit. 
Many types of coring device. have been developed depending on the depth of water 
from which the sample is to be obtained, the nature of the bottom material, and 
the length of core to be collected. They vary from hand push tubes to weight or 
gravity driven devices. 

Coring devfcee are particularly useful in pollutant monitoring because the 
"shock wave" created by descent is minimal, thus the fines of the sediment-water 
interface are only mini mlly disturbed; the sample is withdrawn intact permitting 
the removal of only those layers of interest; core liners manufactured of glass 
or Teflo* can be purchased, thus reducing possible sample contamination; and the 
samples are easily delivered to the lab for analysis in the tube in which they 
were collected. The disadvantage of coring devicee is that a relatively small 
surfaca area and sample size is obtained often necessitating repetitive sampling 
in order to obtain the required amount for analysis. Because it is felt that 
this disadvantage is offset by the advantages, coring devices are recommended in 
sampling sediments for trace organic compounds or metals analyses. 

In shallow, wadsable waters, the direct use of a core liner or tube manu- 
factured of Teflon. or glass is recornmendad for the collaction of sediment sam- 
ple~. Their use can also be extended to dsep waters when SCUBA equipment is 
available. Teflo* is preferred to avoid glass breakage and possible sample 
loss. Stainless steal push tubes are also acceptable and provide a batter cut- 
ting edge and higher strength than Taflo*. The w e  of the glass or TefloM tube 
by itself eliminates any poeeible metal contamination from core barrels, cutting 
heads, and retrinere. The tube should be approximataly 12 inches if only recent - 
ly deposited sediments (8 inches or less) are to be sampled. Longer tubes should 
be use4 when the dapth of the rubatrate exceeds eight Inches. Soft or semi- 
consoi:.lrted ssdbantr ouch as mud and clays have a greater adherence to the 
inside of th. tube and thw can be sampled with larger diameter tubes. Because 
coarse or unconsolidated sediments such as aan& and gravel tend to fall out of 
the tube, a small diameter is required for them. A tuba about two inches in dia- 
meter is usually the best siza.  The wall thickmess of the tube should be about 
1/3 inch for either Tsfl- or glass. The inside wall may be filed dawn at the 
bottom of the tube to facilitate entry of the liner into the substrate. 

Caution should be exercised not to disturb the area to be sampled when the 
sample is obtained by wading in shallow water. The core tube is pushed into the 
substrate until only four inches or less of the tube is above the sediment-water I 

interface. When sampling hard or coarse rubstraten, a gentle rotation of the 
tube while it is pusbad will facilitate greater penetration and cut down on core 
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compaction. Th. tub. ir chmn capped with 8  sfl lo* plug or A sheat of Teflo* 
held in p l w  by a Nbb+ stoppar ar cork. After capping, the tube is slowly 
extracted, th. rwmtivo prarmure urd adherence of the re-nt keeping the sample 
in tha tube. Befora pulling the botton part of the core abwe the vater aurface, 
it too in cappod. 

For A detailad doacription of reverrl type. of coring &vices,.refer to 
n S ~ l i n &  Protocolr for karlyria of Toxic Pollutantn in hbisnt Water, Bed Sedi- 
ment and Fishm (12). 

6.8.3.3.3 - - If the watar ir wadoabls, the easisnt vay to collect 
a sediment osnple ir to scoop the sediment wing a sulinless steel spoon or 
BCOOP. Thin reducer the potential for cross-contamination. This can be 
accomplished by wadi- into the stream, and while facing upstream (into the 
current), mcoopfng tho rampla along the stream bottom in the upstream direction. 
If t b m  rtream ir too &ap to WA& but lass than sight feet deep, a stalnlesr 
steel acoop attached to a piece of conduit can be used either from the banka if 
the rtreun fa narrow or from a boat. 

If the atream ham a rignificant flow and i a  too deep to wa&, a BMH-60 nam- 
pler may be used. It l r  not particularly efficient in mud or other soft rub- 
atrates because it8 weight will ceue penetration to deeper sedimntr, which are 
not desired when sampling for priority pollutants. It i s  also difficult to 
releaae eacursd ramplor in an undisturbed fashion that would readily permit 
subsampling. The UfH-60 may be used for priority pollutant oampling provided 
that caution is exercirad by only taking subsamples that have not bean in contact 
with the matrl vallr of the samplar. 

4.8 - 3 . 3 . 4  - -  Regardlesn of the method of collection, sediment 
eamplan collected for chemical analysis should be thoroughly mixed (except for 
purgeable organic compoumda analysir) before being placed in the appropriate 
sample containers, as specified in Section 4 . 2 . 1 0 ,  

4.8.4.1 C-d H e w  - -  Since trace organic 
compounds and metala ate usually found in extremely low concentrations in ambient 
vatars, the po8mibility of contamination im  greater than wfth s e d h n t  or fish. 
Pracrutionr rurt be t h n  wfth sampling equipment and preoervativea to emure 
that contami~lltion doer not occur. 

Diract dipping of the sample containers is the preferred method of 
collecting murfaar water 8-18 for trace level8 pollutants snalyosa. ff samples 
are to be split for anforcament or quality control purpooea, end duplicate 
uamplee will not suffice, a rufficient volume for all sample containers ahauld 
be collactad in a large durn compoaiting container and than, with mixing, be 
alternetely riphoned or poured into the rerpective sample bottles. This 
technique is not to be w e d  for ramples collmcted for purgeable organic coqounds 
analyais . 

Many contslninants are partitioned more atrongly to sediments than vater; 
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t h u ,  i f  theme contaminmtm have been doporited racant ly and a r e  not quickly 
degraded or  &sorbed, they ara  evidant i n  the asdimant analysis .  Idea l ly ,  only 
TefloM, s t a i d e r a  steel, or glamr rhould be w e d  i n  sediment sampling fo r  t race  
level  contaminant aaulysea . The method using glaam o r  Tef lo* coring tubes, wan 
discussed previously, is the preferred techniqw. 

I n  many s i tua t ions  when the water is deep, divara a re  not avai lable ,  or  the 
only sampling locat ion is from a bridge, a dredge may be used. In  theme cases,  
a high grade s t a in l e s s  s t e e l  Ponar dredge (properly cleaned, Appendix B) sha l l  
be used to  co l l ec t  the sediment semplea. Direct ecooping of the streambed 
sediment as described e a r l i e r  is acceptable. 

4.8.4.2 B p c t e r i d  - -  Samples f o r  bacter iological  examination muet be 
collected i n  bo t t l e s  properly s t e r i l i z e d  and protectad againnt contamfnution. 
The preferable method is to  scoop up the water with the open b o t t l e  jut below 
the surface.  This method usually is used when sampling by boat. While the 
bo t t l e  is  open, both b o t t l e  and stopper must  be protected against contamination. 
A smll amount of water should be poured from the b o t t l e  a f t e r  f i l l i n g  to  leava 
an air space for subsequent shaking i n  the laboratory. The b o t t l e  should be 
closed a t  once. 

When sampling from a bridge, the s t e r i l i z e d  m q l o  b o t t l e  can be placed i n  
a weighted frame, opened, and then Lowered t o  the water with a s t r i n g  o r  rope. 
The b o t t l e  can a lso  be lovered by attaching twine d i r ec t ly  t o  it. Care should 
be taken not t o  dislodge d i r t  o r  other material  from the bridge t h a t  w i l l  f a l l  
in to  the open b o t t l e .  The mouth of the b o t t l e  may be faced upstream by swinging 
the bo t t l e  downstream under the bridge and dropping it quickly but without 
excessive s lack i n  the rope. The bo t t l e  is  than pulled upstream and out of the 
water. 

Special equipment fo r  co l lec t ing  s t e r i l e  samples a t  various depths i e  
available.  The JZ eampler, f o r  exanrple, includes a metal frame t o  hold the 
sample b o t t l e ,  two s t e r i l e  glass  tubes connected by a rubber tube and inser ted 
through the s t e r i l e  b o t t l e  stopper, and a menaenger. One of the glans tubes is 
bent so tha t  the upper portion is horizontal .  This portion is  positioned next 
t o  a rope. The messenger b r e h  the tube, which r l lov r  the b o t t l e  t o  f i l l .  The 
b o t t l e ,  glasr  tuba and rubber tube must be properly e t e r i l i z e d  before use. 
Additional guidance f o r  co l lec t ing  samples f o r  bac te r i a l  analysem i n  given i n  
References 4 and 5. 

A bound f i e l d  log book w i l l  be used t o  record da i ly  a c t i v i t i e s ,  deecribe 
sampling locations and techniques, list photographs rakan, e t c . ,  as specif ied i n  
Section 3.5.  Visual obaervatfons a r e  par t icu lar ly  s igni f icant  and may prove 
invaluable i n  in te rpre t ing  water qual i ty  study re su l t s .  Theme visual  
observations, including weather and stream conditions (including t i d e  ~ t a g e )  
during the investigation should a l so  be recordtd i n  f i e l d  records. 
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4 . 8 . 6  c n t  Oualitv Assurance Procedures 

A l l  water and sediment sampling equipment sha l l  be cleaned as outlined in 
Appendix B after f i e l d  use and before being stored. This equipment shall be in- 
spected and tested before being issued for each f i e l d  study. Any repairs 
necessary shal l  be made and recorded. 

During field studies, this equipment sha l l  be cleaned as outlined in  Appen- 
dix B and a l l  such cleaning procedures shall  be documented in f i e l d  recorda. 
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4.9 GROUND MAT= SAMPLING 

Ground-water sampling may be required for a variety of reasons, such as 
examining potable or industrial water supplies, checkfng for andfor tracking 
contaminant p l w  movement in the vicinity of a land disposal or spill. site, RCRA 
compliance monitoring, or examining a site vhere historical information is 
minimal or non-existent but where it is thought ground water contamination could 
have occurred. 

Ground water is usually aempled through an in-place well, either tempor- 
arily or permanently installed. However, it can also be sampled anywhere ground 
water is present, as in a pit or a dug or drilled hole. 

Occasionally, a well will not be in the ideal location to obtain the sample 
needed (for example, to track a contaminant plume). In that case, a well will 
have to be installed, and it may be either a temporary or permanently installed 
well. A n  experienced and knowledgeable person will need to locate the well and 
superviae itr inatallation eo that the samples ultimately collected will be 
reprecrentative of the ground water. 

The procedures covered in this section are those used by the Branch. Addi- 
tional guidance is given in the "RCEU Cround Water Monitoring Technical Enforce- 
aent Guidance Docwienta (TEGD) (13); the ground water sampling procedures used 
~y Branch personnel will meet or exceed the requirements of this document. 

4.9.2 Si te  Selection 

The relationship of the following factors to potential pollution sources 
shall be considered and evaluated when selecting ground-water sampling sites: 

I the direction of ground-water flow, depth to ground water, thickness 
of the aquifer (if applicable); 

a type of stratigraphy; 

presence of perched water tables; 

I depth to bedrock; 

I type of vegetation; 

e surface drainage patterns; 

I type of topography; 

general land use; 
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and surface features such as rock outcrops, seeps, springs, streams, 
rivars, and vet areas (14). 

The area of intereat should be located on an aarial photograph, a USGS 7.5 
minute quadrangle map, A USDA moils map, and/or any other appropriate map that 
shovs topography and general relationships between rurfacs features. Aerial 
photographs can usually be obtained at the local Agricultural Stabilization 
Conservation Servfce (ASCS) office or the local county tax office. USGS 7.5 
minute quadrangle maps can be acquired from the State Geological Survey or from 
the USGS, and soils maps from the USDA-SCS (Soil Conservation Service). A visual 
inspection of the area may be sufficient to evaluate and determine the surface 
conditions and their relationship to the subsurface condftions (14). In some 
cases, surface condieionr and subsurface conditions cannot be correlated by site 
inspection or reconnaissance. When this occurs, a more detailed study, possibly 
involving test drilling, will have to be conducted. 

It is extremely important to sample the unconfined or surficial aquifer 
downgradient of potential pollution clources or spills to determine if it (the 
most easily contaminated aquifer) has been affected. Generally the direction of 
ground-water flow can be estimated by two vectors - one in the direction of 
surface water flow (i.e., downstream) and another toward the nearest surface 
water stream or river, if present. The relative magnitude of these vectors will 
vary according to site conditions and in some instances both direction and 
magnitude may be changed by construction activities. If both a shallow and a 
deep aquifer are involved in the zone of interest, a ecreening study vill reveal 
whether or not the deep aquifer should be sampled and a more detailed study is 
required. To adequately assess subsurface condftions, a minimum of three wells 
is required; one in the upgradient portion of the area of interest, one in the 
middle portion, and one in the downgradient portion. In some cases, a more 
complex system of weT1s m y  be needed to define the subsurface conditions, 
especially in establishing the depth to the shallow ground-water aquifer and the 
direction of ground-water movement. Site conditions and the scope of the project 
will determfne the total nunbar of walls required. Existing vells should ba used 
when possible. Where permanent well installation is necessary, the wells should 
be installed according to the procedures in Appendix E. 

4.9.3.1 - -  Walls shall be purged before takfng samples in order 
to cleat tha vell of stagnant vatar which is not representative of aquifer 
conditions. Tho mathod of purging i r  to pump the well-~t2l-.three to five timen 
the volumeof rtrnding water in the well har been removed and until the rpecific 
conductance, temperature, and pH of the g r o u n d ~ w ~ . t e r s t a b ~ l i z e s . ~  Normally, a 
combination of the two methods is employed (i . e . , specific to&ctance, tempera- 
ture, and pH are mearured at intervals and three to five volumes are purged). 
'If a well i r  pumped dry, thin comtitutss an adsquato purge and the well can be 
sampled following recovery (15, 17). However, if possible, monitoring wells 
should not be pumped dry. If the well is pumped dry, water that has been trapped 
In the sandpack may be sampled. In addition, as water re-enters the vell it may 
cascade down the well screen and strip volatile contaminants. 
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4.9.3.2 - -  Honitoring wall purging is accooplished by 
using in-placa plumbing/pwps or h e n  in-place pumps are not available, by using 
EPA equipment: a1th.t  parfstaltic , turbine, bladder, centrifugal, or other 
appropriate pump, &panding on well depth. A Teflon., closed top bailer m y  be 
w e d  for purging; however, bailing may mtir up sediment in the well if conducted 
improperly. 

Othar monitoring equipment used during purging includar water level indi- 
cators, pH meters, thermometers, and conductivity bridges (See Section 6, Field 
Analytical Procedures). 

4.9.3.3.1 Csnel.41 - -  For permanently installed wells, the depth of water 
mhall be determined (if ponrible) bafore purging. Thir can be accolaplfshsd by 
attaching a veight on the end of a tape and lowering it into the well until it 
touche9 the vater, or by w e  of a mechanical or electrical water level indicator 
(eee Ground-Water Level Morrurement Techniques, Section 7.7). Branch personnel 
shall exercise extreme cauti on during this procedure to prevent contamitrat i on of 
the ground water. This is a crLtfcal concern when samples for trace organic 
compounds or metals armlysee are collected. 

4.9.3.3.2 -- - -  When suction lift or centrifugal pumps 
are used, only the intake line is placed into the vater column. To minimize 
contamination, the line placed into the water is either standard cleaned (see 
Appendix 0 )  Teflo*, in the case of the suction lift pumps, or standard cleaned 
stainless steel pipe attached to a hose, when centrifugal pumps are used. 

When submersible pumps (bladder, turbine, displacement, etc . ) are used, the 
pump itself is lowered into the water column. The pump must be cleaned as 
specified in Appendix B. 

4 . 9 . 3 . 3 . 3  Usfnn - -  Standard cleaned (Appendix 8) closed- 
top Teflon@ bailers with Teflon. Isadare and new nylon rope are lowered into top 
of the water column, allovad to fill, and removed and then the water is 
discarded. 

4 . 9 . 3 . 3 . 4  u a l d  m e  of Pur-menf - -  Regardless of which method 
ie used for purging, new plastic ahesting shall be placed on the ground surf ace 
around the well caaing to prevent contamination of the pumps, hoses, ropes, etc . , 
in the event they need to be placed an the ground during the purging or they 
accidentally come into contact with the ground surface. It is preferable that 
hoses used in purging that come into contact with the ground water be kept on a 
spool, both during transporting and during field use, to further minimize 
contamination from the transporting vehicle or ground eurface. 

4.9.3.3 - 5  -e Water C o l a  - - The pump/hose assembly or bailer 
w e d  in purging should be lowersd into the top of the standing water column and 
not deep into the column. This is done so that the purging will "pull* water 
from the formation into the screened area of the vell and up through the casing 
so that the entire static volume can be removed. If the pump is placed deep into 
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the wdter col-, the water above the pump may not be removed, and the subsequent 
samples collectad may not be representative of the ground water. 

To minimize cross contamination between welle, no more than three to five 
feet of hose should be lowered into the water column. If the recovery rate of 
the well is faster than the pump rate, the pump may be left hanging at the 
initial level until an adequate volume has been purged. If the pump rate exceeds 
the recovery rate of the well, the pump vill have to be lowered, as needed, to 
accommodate the drawdown. 

After the pump is removed from the vell, all wetted portions of the hose 
and the pump shall be cleaned as outlined in Appendix B. 

Careful consideration shall be given to using pumps to purge wells which 
are excessively contaminated with oily compounds, because it may be difficult to 
adequately decontaminate severely contaminated p u p s  under field conditions. 
When these type vells are encountered, alternative purging methods, such as 
bailers, should be considered. 

4.9.3.4.1 Ccnetal - - In-place plumbing is found at water treatmant plants, 
industrial water supply wells, privata residences, etc. The objective of purging 
is the same as with monitoring wells vithout in place pumps, i.e., to ultimately 
collect a sample representative of the ground water. 

The volume to be purged depends on several factors: whether the pumps are 
running continuously or intermittently; how close to the source the sample can 
be collected; and the presence of any storage/pressure tanks betveen the sampling 
point and the pump. If storage/pressure tanks are present, an adequate volume 
must be purged to totally exchange the volume of water in the tank. 

4 . 9 . 3 . 4 . 2  G o n t w  - - I f  the pump runs continuously, and 
the sample can be collected prior to a storage/pressure tank, no purge, other 
than opening a valve and allowing it to flush for a few minutes, is necessary. 

4.9.5.4.3 - -  If the pump runs intermittently, 
it in necessary to determine thm volume to be purged, including storage/presaure 
tanks that are located prior to the sampling location. The pump should then be 
run continuouly until the required volume has been purged. 

4.9.4.1 Availab_la - -  Sampling equipment used by the Branch fn- 
cludes closed-top Taflor9 bailers and the peristaltic purpp/vacuum jug assembly. 

Other monitoring equipment w e d  during mampling includes water level indi- 
cators, pH meters, thermometers, and conductivity bridges (see Sections 6 and 7). - 

4.9.4.2 v u e s  - - Wells With In Place Plumb- - -  Samples 
should be collected following purging from a valve or cold water tap as near to 
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the well u poaribla. Samples should be collected directly into the appropriate 
conte5nerr ( m e  Sturdatd Sample Containers, Appendix A). Also, refer to the 
Potable Uatar Supply diacunsion in Section 4.10. 

4.9.4.3 v s  - - 11s Without PlUrphinO - -  Following pug- 
ing, sampler should be collected using a peristaltic pump/vacuum jug procedure, 
if porsible, or with a closed top Teflon. bailer. The pump used for purging 
generally ehould not be used for sampling. When the peristaltic pump is used, 
samplee for purgeable organic compounds analyses should be collected using a 
bailer or by allowing the Teflon@ tube to fill and then allowing the water to 
drain into the sample vials. All equipment shall be cleaned using the procedures 
described in Appendix 8. Also, refer to the Potable Water Supply discussion, 
Section 4.10, for additional information. 

When bailing, new plastic sheeting should be placed on the ground around 
each well to provide a clean working area. The nylon rope should be attechad to 
the bailer via a Teflon. coatad stainless steel wire. This coated wira is 
attached to the bailer semi-permanently and is decontaminated for reuse as the 
bailer ie cleaned. 

4.9.5.1 Dace O&c C o m o u n d m  H e t u  - - Special sample handling 
procedures shall be instituted when trace contaminant samples are being col- 
lected. All saapling equipment, including pumps, bailers, water level 
meaeurement equipment, etc., which come into contact vith the vater in the well 
must be cleaned in accordance with the cleaning procedures described in Appendix 
B. Pumps shall not be m a d  for sampling, unless the intarior and exterior 
portiona of the pump and discharge hoses can be thoroughly cleaned. Blanks 
should ba collected to determine the adequacy of cleaning prior to collection of 
any sample using a pump. Peristaltic pumps using Teflon0 tubing and a Teflon. 
insert can be used to collect samples without the sample coming into contact with 
the pump. Thin is accomplished by placing the Teflon. insert into the opening 
of a etandard cleaned &-liter glass container. The TeflonO tubing connects tha 
container to tha pump and sampla eource. The p u p  creates a vacuum in the 
container, thereby drawing the sample into the container without coming into 
contact with the pump tubing. Samples for purgeable organic c o ~ p o ~  analysea 
shall be collected with wall bailers. The procedures given in the General 
Considerations, Special Precautions for Trace Contaminant Sampling (Section 
4.2.9) shall be followed. 

4.9.5.2 - -  An a standard Branch policy, ground-water sample8 
will not be filtered. However, if samples are filtered, theh both filtered and 
nonofiltered samples will be submitted for analyses. Proper well installation 
and cievelopment (Appendix E) as well as proper vell purging techniques nhould be 
utilized to minimize the turbidity of samples. If filtered samples for metals 
analyses wrst be collected, an additional unfiltered sample will also be 
collected for mrals analyses. Samples for organic compounds analyses shall not 
be filtered. 
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k .  9 .5 .3  - - Uhenever wellr (normally potable warla) are 
sampled for brcteriological parameterr, care m u t  be takan to ensure the oteril- 
ity of a11 a.npLing oquipmant and a11 other equipment entering the well. Auther 
information regarding bacteriological rampling in available in for 
Om.nfc (19) as wall aa References 
4 and 5. Additfond infornution on bacterial runpling is also included in 
Section 4.10 (Potable Water Supplien) , Section 4.7 (Wastewater Sampling) , and 
Section 4.8 (Surface Water Sampling). 

All equipment rued to collect ground-water aantplar nhall be cleaned as out- 
lined in Appendix B and repaired, if neceasaxy, before baing stored at the con- 
clusion of field studies. Clsaning procedurek conducted in the field (Appendix 
8).  or field repairs shall be thoroughly documented in field records. 

Watrr table maasurementa from tha top of the well caoings (referenced to 
National Geodetic Vertical Datum) in permanent wellr, and ground surface eleva- 
tions in temporary wellr should be ma& to daternine the general direction of 
ground-water flow and gradient. The methodology to be umed to determine well 
water levela are given in Section 7. Tracar dyer and radioactive and thennal 
&taction methods can be wed to dstenuinr direction and velocities of flow (14) . 
Also, a . M y  of the general topography and drainage pattams will generally 
indicate direction of ground-water flow. 

Water table oermuramantr shall not be t h n  until the vater table has 
stabilized, preferably 24 hours after well inatallation for permanent wellr (20). 
The ground surface elev&tion at the wallr rhould be determined by standard 
emgincaring survey practicer as outlined in Saction 7. 

In addition to water level measurements, the pumping rate used to purge a 
well, the volume of water in wella, and drillerr' logs are examplae of auxiliary 
data that should be collected during ground-water sampling activities. This 
information should be documented in fiald records. Methodology for obtaining 
these data are given fn the following sections. 

Temperature, spscif ic conductance, and pH ahall be meaaured each time a 
well in sanplmd. Stabilization of these parameters 1s measurad during the 
purging procan. to evalute the adequacy of the purging procedure. In thir  
situation, tho final maauremntr for these parametera prior to sampling ohall 
be coneidered the wasurment of racord for the well. If these parumaterr were 
not evaluated during purging, they r h l l  be obtalned prlor to sampling, 
Methodology for obtaining there data are given in Section 6. 

4 . 9 . 7 . 1  - B B y E k 6 r / S t o p  - - The pumping rate 
of a pump can be determined by collecting the flow of water from the pump in a 
bucket of known volume and timing how long f t takes to fill the bucket. The 
pumpfng rate should be in gallons per minute. This method shall be ueed only 
with pumps with a constant pump rate, such ao gasoline powered or electric 
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submarribla pump.. It should not be used with bat tery powered pumps. A. the 
ba t t e r i e s  10.0 thair charge, the pump ra t e  decreases so  t h a t  pumping r a t e  caIcu- 
l a t i o m  u i n g  i n i t i a l ,  high pump rater, a re  erroneously high. 

4 . 9 . 7 . 2  of ,Watarin W e m  - -  I n  order t o  purge wel l r ,  the volume 
of water in the well ahould be known. To determine the volume, tha following 
mthod should be wed; aermure the distance from the bottom of the well  ta the 
s t a t i c  water leve l ,  then measure the inside diameter of the well o r  casing. 
Obtain the volume a£ the w e l l  by the formula: 

Where h - depth of water i n  f e e t  
d - diameter of well i n  inches 
V - volume of water i n  gallons 

If preferred, a quick reference nomograph or tab le  may be u e d .  

Additional ground-water related data can be obtained from most loca l ,  
s t a t e ,  and federal agancisa dealing with water resources. Some s t a t e s  require 
well d r i l l e r s  t o  be l icenssd, and a l l  work performed on w e l l s  must be reported 
t o  the s t a t e  on prescribed forms. These forms are  avai lable  t o  the public,  so  
a study of wella in s t a l l ed  i n  the area of interest may provide background infor-  
urtion as t o  the subsurface conditions. S t a t e  geological surveys, as well as the 
JSGS, have various types of water related papers  and reports  on a l l  phases of 
ground-vatar s tudies  i n  each s t a t e .  City and county governments usual ly have 
departments tha t  deal with water related projecte t h a t  h y  provide data fo r  the 
loca l  area.  Federal agencies such as the SCS, U. S .  Army Corps of Engineers, the 
Bureau of Reclamation, U .  S .  Forest Sexvice, Science and Education Adainistra- 
t ion ,  and the U. S.  Public Health Service have water program vhich may provide 
data. Other aources include the Bureau of Hinee, col leges,  un ive r s i t i e s ,  and 
technical soc ie t i e s  such as  American Association of Petroleum Geologists, 
American I n s t i t u t e  of Mining and Hetallurgical Engineers, American Water Wall 
Aeeociation, Association of Engineering Geologists, and Geological Society of 
America (14, 21). 
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4. TO s- OP POTABLE WATER SUPPUES 

When nampling poteble water suppliee, utmost care mumt be taken to insure 
that 8.npler are ropre8snktive of the water supply being sampled. This Ls im-  
portant not only from r tochnicrl and public health perapactive, but also from 
a public rmlatfons mturdpoint. Poor rampling techniqwa may renult i n  incorrect 
reaultr (aithar not dakcting a compound which is present o r  by contaminating the 
oamplo d falmaly in&icrting a compound which is not present). If incorrect 
resultr ara disclomed to  th. public, it may be bposnible to  change public opin- 
ion when correct resul ts  aro reported. 

Even though the ram care and techniques u e d  i n  wastewater, ground-water , 
e t c . ,  sampline (including thorough documsntation of location, data, tima, e t c . )  
are wed by Branch personnel i n  potable watar supply sampling, there are certain 
additional special ptocmduros which shall  be u e d .  

Whon water samples ara collected from vetle,  e i ther  by mechanical o r  hand 
pumping, the wmllr m u t  ba purged before the sample is collectad (see Section 4.9 
for ground-vater rampling rrrthods). Thin procedure insures that  water 
representative of the foxmation is sampled, not the atanding water i n  the w l l  
casing, pfpea , or  holding tank. As r rule of thumb, a t  least one volume of vater 
in  the well caning and storage tank.ehould be evacuated (a 15-minute period in 
usually rufficfent for  re r idmt ia l  ve l l r ) .  After purging for about 15 minutes, 
the pH, conductivity, and temperature should be measured untf l  conatant values 
ass obtained. Thin procedure iruures that any contaminants that  might have 
entered the area of the tap from external sources have been removed (19). 

* 
Potable water sampler shal l  be representative of the water quality within 

a given segment of the dimtribution network. Tap8 selected for sample collection 
should be suppliad with water from a servi4ce pipe connected directly to  a water 
main i n  the sagpent of interest  and rhould not be separated from the reflent of 
intaront by a etotaga t d .  The ormpling tap must be protected from exterior 
c o n f ~ i n a t i o n  associated v i th  being too close to the sink bottom o r  t o  the 
ground. Contaminated water or  soil from the faucet exterior may enter the bot t le  
during the callect ing procedure since it is d i f f icu l t  to place a bott la  undar a 
low tap vithout grazing the neck interior  against the outside faucet nutface. 
lsaking u p s  that a l l w  watar t o  flow out from around thm rtem of the valve 
hand19 md born tho outa id .  of the faucet, or tap8 i n  which v r t a r  tend. to  run 
up on tho outside of the l i p ,  are t o  be avoidad as aamplfng locationm. Aerator, 
s trainer,  and hoam attachments on the tap must be removed before surplfng. These 
devices can harbor a bacterial population i f  they are not cleaned routinsly or 
replaced when worn or cracked. Whenever a steady ntrarur of water carmot be 
obtaimd from tap., a f te r  such devices are removed, a more nuitable tap shal l  be 
sought. Taps h e r e  tha water flow is not steady should ba avoi&d because 
temporary fluctuation in  l ine  preruure may caws sheets of microbial growth that 
are lodged i n  some pips mection or faucet connection to break 100.e. The cold 
water tap should be opsnsd fo r  tvo or three ninuten or  fo r  sufficient  t ine t o  
?emit clearing the rrervice l ine ;  a smooth-floving water stream a t  moderate 
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preomure without rpluhing rhould be obtained. Than, without changing the vater 
flow which could dislodga rome particles in the faucet, the sampler can be 
collected (19). 

Occ~iorully, amplea are collected to htmrmine the contribution of 
truumlasion pipa., water coolerr. water haatara, atc,, to tho quality of water 
in private reni&ncer , off ices, etc . The purpord of thane fnveatlgations may be 
to datemine if natal., a.g,, lead, are being dirnolved into the water supply. 
In theme canso, it may bo necesrrry to irmure that the water source has not been 
u e d  for a specific t h  internal, e.g., over a weakend or a three- ox four-day 
holiday period. Sample collection may consirt of collecting a sample of the 
initial flush, collecting a rample after several minutas, and collecting another 
stampla after the aystem baing investigated has been completely purged. 

Regardlese of the type of sample bottle being q e d ,  the bottle cap should 
not be placed on the ground or in a pocket. Instead, hold the bottle in one hand 
and the cap in the other, using care not to touch the inside of the cap. 
Exercise care not to lore the Tsflon@ liner in certain bottle caps. Avoid 
contaminating the sample bottle with fingers or permitting the faucet to touch 
the insids of tho bottle. When sanpling for bacterial content, the bottle should 
not be rinsed before use. This may not only contaminate the bottle but also 
remove the thiosulfate &chlorinating agent (if wed). When filling any 
containar, care should be taken so nplashing drops of water from the ground or 
sink do not enter into either the bottle or cap. In order to avoid dislodging 
particles in the pipe or valve, do not adjust the strean flow while sampling. 

When sampling at a water treatment plant, samples ehould be collected both 
from the raw water nupply and after chlorination. 

Triplicate oamplen will always be collected for purgeable organic compounds 
analyrres and duplicate samples for bacterial analyses. Single samples may be 
collected for axtractable organic compounds, metals, phenol, cyanide, and 
cclnventional parameter analyses. The procedures given in Section 4.2.11 (Special 
Precautions for Trace Contamination Sampling) and in Section 4.7.6.4 (Purgeable 
Organic Compounds Sanple Collection) shall always be followed when potable vater 
supplies are s q l e d .  

Branch personnel shall alwaya obtain the nama(o) of the resident or water 
supply owner/operator md the resident's exact mailing address, a8 vell as the 
reridoat' r hom urd work telephone numbers. The inf onnation i a  required ao that 
the resi&nt. or water supply ovner/operators can be informed of the rerults of 
the sampling program. 

Sampling equipment and specific equipment quality assurance techniques are 
contained in Section 4.8 (Surface Water Sampling) and Section 4.9 (Groundwater 
Sarppling) 
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Soil sampling.at hazardous waste sites will typically be approached in a 
totally different manner than sampling of other media. Sampling locations and 
rationale for other media are usually easily defined. For axample, ground water 
samples may be collected at existing monitoring wells; surface vater and sediment 
samples are usully collected from well defined surface drainage patterns at 
easily rationalized locationa with respect to the suspected problem; and waste 
sources, such as drum, tanks, and piles, are easily identified sampling targets. 
Occasionally , surface roils may be stained or show evidence of vegetative stress, 
indicating that a contaminant may be present, but in many cases thare may not be 
any direct evidence to ruggeat that sl particular location is a candidate for soil 
sampling. The samplir may, in fact, be faced with investigating a virtually 
invisible contaminant distribution pattern, both in the surficial material, as 
well as in the subsurface region. 

4.11.2 Location/Site Selection 

Areas selected for soil sampling shall be strategically located in order 
to collect a representative fraction of the soils with the minimum number of 
samples. Although it is not always feasible to conduct a site reconnaissance 
prior to an investigation, a site reconnaissance can eliminate many uncertainties 
wfth respect to site charactariatics and result in more complete and successful 
soil sampling studies. A surface inspection of the subject area should be made 
to locate pertinent features (e.g., rock outcrops, drainage patterns, surface 
runoff, ponds, lakes, wst areaa, seeps, springs, permanent structures, fill 
areas, erosional ' areas, depositional areas, etc.) and to evaluate the 
relationship between theee features and potential sources of pollution. A 
knowledge of these relationshipo and conditions, particularly soil conditions 
(type and thickness of soil overburden) and water table conditions are extremely 
important in developing sampling plans. 

In addition to what is normally considered soil, i.e., in situ weathered 
rock overburden, soil samples may also consist of what is more correctly 
considered sediment, which has been deposited by both overland sheet runoff, as 
well as flow in normally dry wet-weather swales. The location of sediment 
sampling locations in these types of depositional areas is a useful screening 
tool, providing an indication of the presence of contaminants from the larger 
area contributing the sediment. 

Initial inveatigations at most sites will consist of ascreening-type* 
studies. Sampling for there investigations will generally be confined to a small 
number of surface or shallow subsurface samples. Typically, samples would be 
collected from depositional areas within and around the periphery of the site, 
as vell as from obviously contaminated areas. Based on the results of the 
initial site-screening studies, more detailed studies, involving considerably 
more samples and wfth a greater emphasis on subsurface sampling, axe usually 
required to fully characterize soil contamination at a site. 
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Study plurrr or work plans for soil sampling investigations must be 
carefully conceived with respect to the obl ec . Thin, in turn, 
require. a careful consideration o f  the eyp8%?!84LInpleB- collected, as well 
as the sampling method. to be employed. There areas are discussed below. 

4.11.3 Basic C o & a i  for Soil S q d d n g  

Three basic consi&ratiom, with respect to sample type, should be 
&valuated when developing a soil eampling plan and establishing investigation 
objectives. Should the samples be random, blared, or grid-based? Will they be 
collected from the eurface or subsurface? Will a particular sample be a grab 
sample or a composite sample? Uhen a11 of thase questions are answered, it will 
be found that many investigations will involve the collection of most 
combinations of the above types of samples. A discussion of these considerations 
Is found in the following sections. 

4.11.3.1 Random. Grid-Based S u  - - Generally, unless there 
ia a strong indication of contamination, such as staining, or there are dietinct 
depositional areas which provide excellent screening samples, soil samples 
collected for small investigations with limited areal extent, such as screening 
sire investigations, must be rand- selected from eeveral areas within the 
suspected area of contamination. Random in this sense is synonymous with casual, 
i .e., locatione are often subjectively selected based purely on personal 
judgement . 

If any areas show evidence of contamination, such as staining or vegetative 
stress, biassd samples should be collected from each of the areas' to characterize 
the contamination present in each area. If surface dtainage patterns such as dry 
washes or awales are discernable, soil/eediment samp1.a may be collected from the 
deposita in these features to characterfze the immediate areas. Background and 
c-jntrol samples are also biased, since they are collactsd in locatfons dictated 
by expected clean conditions or by anticipated impact from adjacent off -site 
areas. 

When soil sampling investigations involve large areae, measured in acres 
for example, a systematic approach must be taken, not necessarily to the 
exclusion of other approaches, to characterize the presence and distribution of 
contaminants. In these aftuatfons, a m - b a s 4  s.oil sampling program I s  
employed. Thpre is no s o t e  for for; 
however, in most .cases, the smller the site, the swller the grid sfre. Common 
grid oizes are developed on 50-foot and 100-foot centers, although other sizes 
may be appropriate in given ~ituations. It may be appropriate and acceptable to 
integrate several different grid sizes in a single i&estigation. 

Uhen the site is extremely large, over several acres for example, it may 
be impossible to considsr sampling ovary grid and it will be necessary to statis- 
tically select a sub-set of the total number of grids in order to reduce the 
number of samples collected for the study. On the other hand, it may sometimes 
be eppropriate to sample every grid and use relatively inexpensive and quick 
screening-level analytical techniques to define the areas which must be sampled 
and analyzed for a higher level of data quality. Because the screening level 
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inlet to rtmorphere. The evacuated canister should than be filled 
at the no-1 sampling rate vith the zero gas. 

Initial flovrrtes vill be detetmined vith a m s s  flow meter. The 
initial flowrate and initial vacuum (at least 29 inches of Hg) 
nhould be recorded on the sample data sheet. Adjust the flovrete so 
that at the end of ths sampling internal the ending pressure of the 
canister in approximately 0.9 a m .  

Final flovratro ohould aleo be determined with a mass flow meter. 
Fins1 flovrate and final vacuum should be recorded on the sample 
data sheets. The final vacuum should be between 5 inches and 1 inch 
of Hg. .The final flovrate should be at least 1 scc/min. 

After sample collection, all canisters should be double checked to verify 
that each has an EPA pre.-numbered tag with all information filled out. Place the 
canister in a shipping container and seal the container vfrh EPA sample custody 
taps. 

4.13.3 Semi - V o v  With Hiph Volume W F  
ds TQ-4 4 TO-13 

4.13.3.1 General - - The following ia a synopsis of procedures which should 
be strictly adhered to for w e  of the High Volume Polyurethane Foam (PUF) 
sampling method for sampling semi-volatile organic compounds (SVOC) including 
pesticides and polychlorinated biphenyls. This summary is adapted from Method 
TO-4 (pesticides and PCBB) and TO-13 (polynuclear aromatic compounds) of the 

FOR 0 
A I L  

The fo~lwing.procedure~ lmut be followed in preparation of PVF sampling 
media and u r h g  the High Volume PUF method for sampling for SVOCs: 

All PUF sampling media should be pre-cleaned, loaded into High 
Volume PUF sample cartridges and sealed in solvent washed cans by 
the extraction lab prior to use. 

Chain-of-custody shall be maintained for all samples, 

4 . 1 3 . 3 . 2  m- - -  The Air Compliance Unit has responsibility for 
buying the PUF madia and cutting the PUF plugs. PUF media should be specified 
as a containing any fire retardants. It should be stored in the dark to 
prevent photo-oxidation. It should be less than two years old, and should be 
stored in a pesticide free environment. 

Care should be exercised in cutting the PUF. It should be thoroughly wet 
with tap water prior to cutting. A drill press and stainless steel PUF cutting 
die should be used. The drill press area should be free of oil and a 
polyethylene cutting block should be used to stop the die at the bottom of the 
drill press stroke (do not use wood). Water should be sprayed on the die as the 
WF is cut to help prevent snagging. Afcer the plugs are cut, they should be 
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rinsed with tap  water and followed by a r inse with deionized water. Final ly ,  
the excear water should be squeezed out.  

The r inrad  PUP plugs should be placad i n  a polyathylane p l a s t i c  bag and 
delivered t o  the Analytical Support Branch extract ion laboratory f o r  preparation 
of the PUF/XAD-2 car t r idgas .  The extract ion laboratory w i l l  be given a minimum 
of three weeks not ice  f o r  cleaning and checking the E'UF/XM-2 cartr idges.  The 
cleanad PUF/XAD-2 cartridges should be wrapped i n  aluminum f o i l  and packed in  
metal cans cwhioned by cleaned polyurathane foam t o  prevent breakage during 
shipment. Prepared PUF/XAD-2 sample car t r idges tha t  a re  pre-packed i n  aofvent 
washed metal cam w i l l  be obtained from the extract ion laboratory pr ior  to  
sampling. The cans should be packed inside coolers which are l ined  with 
polyurethane foam f o r  shipment. 

4.13.3.3 m l e  Collectior\ - -  The following procedures w i l l  be followed 
for  a l l  High Volume PUF sampling. 

Nylon gloves v i l l  be used when handling a l l  PUF cartr idges and quartz 
part iculate  p r e - f i l t e r s .  Assure t ha t  tha red s i l i c o n  upper and lower gaskets, 
located i n  the car t r idge  housing, a re  i n  place. Then remove the  PUF cartr idge 
from the shipping can, remove from the f o i l  and insert the car t r idge in to  the 
High Volume PUF Sampler's chamber. The p r e - f i l t e r  should be i n s t a l l e d  i n  the 
f i l t e r  holder using caution not t o  over t ighten the f i t t i n g s ,  The f o i l  should 
be sealed back i n  the shipping can. The can should be labeled with s i t e  I D ,  
operrtorrr name, and sample da te ,  and placed i n  the High Volume PUF sampler 
enclosure u n t i l  the sample i m  col lected.  

The High Volume PUF sampler should be turned on and allowed t o  run for  two 
minutes. An i n i t i a l  flowrate should bs recorded on the sample data sheet.  me 
timer should be met t o  turn the sampler on and off  a t  the desired times. 

The operator should co l l ec t  the sample as soon as possible a f t e r  the 
sampling period ends. The sampler should be manually turned on and allowed t o  
run f o r  two minutes. A f i n a l  flowrate should be recorded on the sample data 
sheet.  The f i n a l  flowrate should be at l e a s t  150 l f t e r e  per minute. The PUF 
cartr idge should be removed, and the quartz p r e - f i l t e r  folded and placed i n  the 

of the PUF car t r idge .  The PUF cartr idge and p r e - f i l t e r  should be re-wrapped 
i n  the or ig ina l  aluminum f o i l  and placed back i n  tha shipping can. The can 
should be t i g h t l y  sealed.  Complete the sample data sheet and Chain-Of-Custody 
Record and s e a l  the shipping can with a sample cwtody s e a l .  Final ly ,  the 
shipping can containing the sample should be placed i n  a cooler containing frozen 
eutec t ic  salt packs ( a t  a nominal temperature of - 4O C ) .  When 411 e q l e s  a re  
collected fron a11 s i t e s ,  the cooler should be sealed.with sample custody tape 
for  transport  back t o  the  ASB. 

4.13.3.4 m l v t i c a l  S u ~ ~ o r t  B r h  - - Upon a r r l v a l  of the metal container 
a t  the Athens ASB laboratory, the samples s h a l l  be s tored i n  the metal container 
i n  a re f r igera tor  u n t i l  submitted t o  the chemist fo r  extract ion.  

4.13.4 WE For Metals Us- Vhel- 
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4.13.4.1 knlr.l - - The f ollowing is a synopsis of procedures which should 
be f i t r i c t l y  &rod to for the rampling of metals in air. Thi8 a w r y  is 
8d.pt.d  fro^ 49 50. APP- B - R e f s r s n c a d  For D e t m  

Tba f o l l w ~  procaduter nurt be fo l lwad in preparation for collecting 
rrrplma for mtalr umlymmr with tb. Bigh Volume tamplor. 

A11 filters usad will be supplied by the EPA National Filter 
Distribution Program, and of the same q u l i t y  as supplied to the 
State and Local Agency Air Honitoring Statictur. 

Prior to w e ,  all filters will be checked for pinholes, and 
dariccated at 15% - 30°C, f 3OC, and lees than 50 percent relative 
humidity, f 5 percent, for at least  24 hours. 

A filter field blank will b% taken to the field, but not exposed. 
Filter field blanks will be analyzed by the Analytical Support 
Branch (ASB) to datermine the background concentration of metals. 
The number of filter blanks vill be determined based on the number 
o f  namplea collected, or one blank for each ten samples collected. 

Chain-of-cuatody must be maintained for all samples. 

4.13.3.4 b l e  Collection P r o c e d u  - -  Samples vill be collected using 
the High Volume sampler as described, and operated in accordance with 40 CFR, 
PART 50, APPENDIX B: ' 

• All flow calibration oriffceo will be traceable to a Primary 
Standard Rootometer. Flows will be corrected to EPA Standard 
Temperature and Pressure (2S°C and 760 nun Hg). 

Digital manometers used to determine flow rates will be checked 
againat a U-Tube water manometer prior to use in  each study. 

Air Compliance Unit peraonnal will remove a 2-inch strip of the 
expoaed filter from one end and discard it. Two 1-inch strips vill 
b. cut from the s a m ~  end and transported to the ASB for analysio. 

4 . 1 3 . 4 . 3  Intenrated S-le CollectLou - -  The folloving procedures should 
be follovsd to collect time integrated samples: 

Initial and final f l o w  rates will be determined with a calibrated 
orifice and o digital manometer. 

After the eanple has been collected, the filter will ba folded 
lengthwise and placed in a filter holder. The filter holder is then 
placed in an envelope and the envelope sealed. 

A Chain-Of-Custody Record should be completed vhich contains the 
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time of sampling, the sampling interval,  and the signature of the 
parman taking the snmple, 

Mte r  smple  collection, all ample emralopas w i l l  be placed i n  an 
appropriate container. An EPA chain-of-cumtody marl w i l l  be placed on the 
container. F i l t e r s  w i l l  be cut  by tha Analytical Support Branch and transported 
t o  the ASB for  analysis. 

4.13.5 -is of &xuup I n l l m b i e n t I n s I n s U u m e n *  
D o s w t e r  Tubes -1 511 Gold F-uarcurv V a ~ o y  

Analvzer 

1.13.5.1 - - The following is a rynopois of procedures which should 
be s t r i c t l y  adhered t o  f o r  the sampling and analysis of mercury (Hg) i n  ambient 
a i r .  This summary i s  adapted from the Arizona Instruments@ (AZI), Model 511, 
Gold Film Mercury Vapor Analyzer Manual. 

Tha following generic procedures should be adhered t o  a t  a l l  times: 

Chain-of-curtody sha l l  be maintainad for a l l  samples 

A minimum of one t r i p  blank ahall be transported per one t o  ten 
samples collected. 

A l l ,  mercury dosimeter tubes shal l  be cleaned and analyzed each 
eampls day prior to  use. 

4.13.5.2 w t e r  C l e m  - - Each dosfmeter tube should be connected to 
the AZI@ model 412 dosfmeter controller and AZIm Cold Film Mercury Analyzer as 
sham i n  Figure 1 of the AZXe modal 511 Mercury Analyzer Operation Manual. The 
mercury analyzer analysim cycle should be started and m s d i a t e l y  afteward the 
dosimeter controller8s START button should be depressed. This v i l l  cause the 
gold plated wire inside the dosimeter tube to heat up and l iberate any elemental 
mercury that  fa- an amalgam on the gold plated wire inside the dosimeter. 
Continua th i s  cycle un t i l  less than 2 ng of Hg l a  detected from the dosimeter 
tube. b v o  the clean bs imater  tube from the dosimeter controller,  tag it  w i t h  
the cleanup &to and operators name, and connect the i n l e t  and out le t  dosimeter 
portm togsthar vlth r clean - 8-inch section of 3/16* I D  x 1/16" wall Tygon@ 
tubing (thim affectivclly capr the domimeter tube). 

4.13.5.3 C o l l e c t b  - -  Each sampling pump w i l l  be calibrated with 
a u r  flow mtar before and a f t e r  each sampling event. Connected the dorimeter 
to  tha battery pawarad sampling pump with Tyg0n.i tubing. Adjust the sampling 
pump to obtain a flovtare of 50 cc/min. The sampling interval should not extend 
beyond 8 hours. The following steps should be folloved to col lec t  each sample. 

Disconnect one end of the Tygo* tubing from the dosimeter tube and 
connect it to the battery powered sampling pump. 

- 
Program the pump t o  run the desired number of hours. Position the 
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&*hater tuba in le t  so that there is no obstruction of flow. 
iiacord th. dorimeter tube number, s i t e  I D ,  ampla date, start ti-. 
.ad init ic l  flowrrta on the maple &ta form. 

A. noon as  possible a f t e r  the sampling event, dfsconnect the TygoM 
tubing from the manpla pump and connect the loose and t o  tha in le t  
of dosimeter tube. Record the elaprsd time from the pump display. 
Check the ending flowrato with a musa flow meter and record it on 
the ramplo &ea form. 

4. 13.5.4 - -  Before any mercury analysis of doaimater 
nrban, the A210 modal 511 should be calibrated. The A210 mods1 511 should only 
be mod under laboratory c o n d i t i o ~ .  A 1 1  glassware should be ncrupulouely 
cleaned and used axelunively f o r  mercury a a l y s i a .  A 1 1  tygon tubing that i. wed 
~ h o u l d  be new.  The following calibration procedura is adapted from the A210 
mods1 511 operation fpanul: 

Calibration 

Calibrati  on of tha AZIO modal 511 f l accompliuhsd by the react i  on o f  
a mercuric chlorid. rtan&rd solution with stannous chloride which 
libaraten alemental Psrcury. The elemental mercury is spargsd fron 
an LPspinger for  analyrir i n  the mercury a r l y z s r .  

• Before cal ibrat ion,  a film heat cycle should be in i t i a t ed  t o  clean 
the mercury analyzer aenaor. 

Fresh working 100 ng/ml mercuric chloride standards should be 
prepared &ily from a 1000 ug/ml rtock solution. From the 100 ng/ml 
working standard, cal ibrat ion standards of 10 ng/m1, 20 ng/ml, and 
40 ng/ml should be prepared. Use the procedure outlined i n  the hZI@ 
operation ~rnurl t o  introduce the stannow chloride solution into 
the impinget. containing the 40 ng/ml rtundard. IkMEDfATELY depress 
the SAMPLE START button on the analyzer. Use the calibration 
potentiomatar to adjust the analyzer to  read 40. Analyze the 10, , 
20, and 40 n g / m l  rtmdarda t o  verify tha t  the cal ibrat ion cume i s  
l inear .  A l l  analyzer raadingr should be within 2 ng of the actual 
value. of tho standards. Record the readings i n  the logbook. 

hrcr the mmrcury analyzer i a  calibrated, connect an expored 
dombatar tub0 to  the model 412 dosimeter controller.  Connect a 
zaro filter t o  tha i n l e t  of the d o u b t a s  mibe. Sinultureourly 
prorr tb mercury analyzar SAlIPLE START button and the dosimeter 
controller START button. Record the analyzar reading ( i n  ng) i n  the 
logbook. Repeat t h i n  aequsnce three timer and urn the value@. This 
valuo l a  tho t o t a l  ng of mercury tha t  wae captured on the doaimetar 
tube. 

Divide the rum of the mercury analyzer reodinga ( i n  ng) by th8 t o t a l  
MI& of a i r  sampled ( in  liters) to give the concentration of 
mercury prerant i n  ug/nJ. 
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4.13.6.1 - - The following is aynop~ia of procedures which should 
be a t r i c t l y  adhered to  for m a  of the High Volume Polyurethane Foam (PUF) 
srnpling ma thod for  rampling f a r  polychlorinrted dibenzo-p - dioxins and 
dibenzofurann. This  a w r y  i n  adapted from Method TO-9 of the -U# OF 

7 

OF TOXIC ORGANIC C c  

Since this method requires High-Resolution Hama Spectrometry which ESD does 
not have, a l l  nanple wdia  preparation snd analyeir w i l l  have to be contracted. 

* A t  l e a s t  one months notice prior  to  sampling should be given t o  the Analytical 
Support Branch t o  obtain a contract laboratory program (CLF) contract for any 
dioxin and dibenzofuran analysis. I t  i s  important that  the contract specify a 
number of deta i ls  t o  assure accurate results:  

A l l  of the PUF media and a representative number of each batch of 
quartz p re - f i l t e r s  should be checked by the contract laboratory t o  
assure that  there is no cont8minaeion. Each PUF plug ahould be pre- 
spiked by the contract laboratory with dioxin and dibenzofuran 
surrogates as a check of the accuracy of the method. 

e Each s e t  of PUF plugs and quartz f i l t e r s  should be securely packed 
i n  sealed containers and i n  coolat8 t o  prevent W g e  during 
shipment. The sampling media should ba .hipped a i r  freight to 
minimize the time between cleanup end eatupling. 

Chain-of-custody shal l  be maintained for  a l l  samples. 

4.13.6.2 -10 Co1- - -  The following procedure w i l l  be followed for 
a l l  High Volume PUF sampling for  dioxins and dibenzofurans. 

Nylon glovee w i l l  be usad when handling all PUF cartridges and quartz 
psrt iculate pro- f i l t e r 8  . Assure that the red si l icon upper and lower gaskets are 
in place i n  the PUF cartridge housing. Remove the mfF cartridge from the 
shipping can, Unwrap and insart  the PUF cartridge in to  the High Volume (HI-Vol) 
PUP sampler's chamber. Install the pro-f i l t e r  i n  the f i l t e r  holder using caution 
not t o  over tighten the f i t t ings .  The removed aluminum f o i l  should bo esaled in 
the shipping containor. Thm container should be labeled with the s i t e  I D ,  the 
operator8 name, and the sample date, and placed i n  the HI-Vol PUF saapler 
emloaura until the raaple ia  collected. The Hi-Vol PUP ranpler ahould be turned 
on and r l l m d  to run for  two minuter. An i n i t i a l  flovrate rhould be recorded 
on the s.nplo data ahest. The timet ahould be ro t  to  turn the .ampler on and off 
a t  the &mired tfmes. 

The operator should collect  tha sample as soon u poraibls a f t e r  the 
sampling period end.. The sampler should be aunu8lly turned on and allowed to 
run for  t w o  minutes and a f ina l  flowrata recorded on the 8 ~ p l 0  data eheec. The 
f i na l  flowrate should be at l eas t  150 liters/minute. The PUF cartridge should - be removed, and the quartz p re - f i l t e r  foldad and placed i n  the ~ p p  of the PUF 
cartridge. The PUF cartridge and pre - f i l t e r  should be re-wrapped i n  the original 
aluminum f o i l  and placed back i n  the shipping container and the container should 
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be t igh t ly  moalod. Complete the rample data and sample custody sheets.  Each 
.hipping con ta imr  ahould have a sample custody sea l .  Finally,  the shipping 
containor containing the rampla should be placed i n  a cooler containing frozen 
mutectic nrlt path ( a t  noairul temperature of - 4 O  C ) .  When a l l  samples are 
collected from all' niter, tha cooler ahould be sealed with sample custody taps 
fo r  rhipment t o  the contract labotr tory.  

4.13.6.3 Cantract - - Upon a r r iva l  of the metal container a t  the 
contract laboratory, the ramplas shall be stored i n  the metal container i n  a 
re f r igera tor  unti l  submitted t o  the chemist for  extraction. 
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4,14 [;BIT= W U A N T  HONITORING (REFERENCE HONITORS) 

4.14.1.1 - - Tho following ir a synopais of procedures which should 
be rrrictly adhered to for the monitoring of ozone in air. This s-ry is 
a&pted from 40 CFR SO. APPENDIX D - Pr-1~ and C a l & x & L m  

r e  . -u 
11. Section 2 . 1  

Tha follorirq procaduram muat be follwad La mitoring for O+ons in 
mbiant .it : 

Calibration ryrtamr will meet 40 CFR, Part 50, Appendix D 
epecificarions for a Primary Standard Calibration Photometer. 

Calibration ryrteau will be verified against the National Bureau of 
Standard# (NBS) Standard Reference Photometer #I0 before use. 

• Monitor enclosures will meat thc1 specifications of monitor 
reference/aquivalent designation for temperature control. 

Probes mtmt m e t  the requirements stated in 40 CFR, Part 58 for 
matisrials and srmpla residence time. 

• All flow c&librationn will be traceable to a Primary Standard. 
Flows will be corrected to EPA Scandard Temperature and Pressure 
(25OC and 760 m Hg), 

Chain-of-cuotody nuat be maintained at a11 times. 

4.14.1.2 Monitorinp - -  Heasurements will be made using the 
procedure as described, and operated in accordance with 40 CFR, PART 50, APPENDIX 
D: 

Monitors will be crlibrated at the beginning and end of each study, 
and at leaat quarterly during the study. 

l4onitorr will ba calfbr~trd aftar major maintenance or when a 
quality arrurance (QA) check shows an out-of-control condition 
eximtr . 
A zero/rpan check will be conducted Qily on all monitors. 

Precfaion checlu of all monitors will be conducted at least weekly. 

Quality srrurance audit8 a8 specified in 40 CFR, Part 58 ,  Appendix 
A vill be conducted quarterly, or at least once for short duration 
s tudf es . 



Section No. 4.14 
Section No. 0 
Date: 2/1/91 
Page 2 of 4 

a Data klanetry 8yrt.m w i l l  bo run in  para l le l  with n t r ip  chart 
r a c o r b r r .  Tho recorder r t t i p  chart w i l l  R ~ N .  u a permanent 
record and diagnor t i c  tool. 

After conplation of tho rtudy, a l l  monitoring equipment vill be returned 
to thm Athanm, C.or8ia f a c i l i t y  fo r  f ina l  check-out. A l l  f i e ld  documentation 
w i l l  be retained by tho Air Compliance Unit. 

4.14.2 Of Tof Particulat.n A i r . h  V o h m ~  
a u € l Q x  

4.14.2.2 - - The following is a eynopr i r  of procsdurer which should 
be r t r i c t l y  adhered t o  fo r  the ramplfng of to ta l  rumpended part iculate i n  air. 
This a w r y  is adapted from m e  PARTaAPPElQDIXd Fox 

The following procadursn nnut be followed in  rampling for  t o t a l  supended 
particulate (TSP) with the High Volume sampler: 

A l l  f i l t e r 8  ursd w i l l  ba aupplied by the EPA National Filter 
Diotribution Program, and of the same quality as supplied to the 
State and h c a l  Agency A i r  Monitoring Stations. - 

a Prior to  w e ,  a11 f i l t e r s  v i l l  be checked for pinholes, and 
dsoiccatad a t  1S0C - 30% f 3OC, and leas than 50 percent relat ive 
humidity f 5 percent, for  a t  l o u t  24 hourr. 

a I n i t i a l  and f ina l  (exposed) f i l t a r  weightr w i l l  be determined by the 
A i r  Compli&nce Unit. One in  ten f i l t e r o  w i l l  be reweighed as a 
quality aaaurmce check. For batches lesm than ten, one f i l t e r  will 
be rsweighsd. 

M t e r  r a q l i n g ,  f i l t e r s  w i l l  ba ba icca t sd  am described above. 

a Chain-of-crutody must be maintainad for  a l l  aampler. 

4.14.2.2 - -  Smpler w i l l  be collected w ing  the High 
Val- 8urpl.r u dercribod, and operated i n  accor&ncs with, 40 CFR, PART 5 0 ,  
APPerJDIX B: 

A l l  f low calibration orif icos w i l l  ba traceable t o  a Primary 
Standard Rootrmter. Flovs w i l l  be corrected to EPA Standard 
T q a r a t u r a  and Prerrurs (2S°C md 760 m Hg). 

Digital mmometsrr wed  t o  datermine flw rate w i l l  be checked 
againat 8 U-Tuba water manometer prior  to  u s  i n  each mtudy. 

• Volumetric flow controllerr w i l l  be mod on a l l  high volume 
part iculate emplers. Flown w i l l  be datsrmfned using the F 

manufacturer's flow rate look-up table supplied wlth the 
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controllarm. Flow rate look-up tablea will be verified wing 8 

calibrated orifice on a routine bollis, or at least annually. 

4.14.2.3 fnt.Prrt.d - -  Th. follwfng procoduztor mhould 
be followd to collrct tip. intagrated rmplas: 

Initial arid final flov rate will be datmr~ined with a digital 
manomecar buad on the manufacturer's f l o w  rate look-up tabla. 

a After the rampla ir collected, the filtar will be folded lengthwire 
urd placed in a filter holder. The filtar holder is then placed in 
an envalopr and the orwelope sealed. 

a A Chain-Of-Curtody Record rhould be couqalated &tailing tbs t b e  of 
rampling and tha mapling intarvrl, a d  the rignature of the person 
taking the 13ample. 

M t s r  the r.mpls are collscted, a l l  sample envelopes will be placed in ur 
appropriate container. A n  EPA chain-of-custody real will ba placed on the 
container end the container transported to the Athens,  Georgia facility for f i-1 
weighing of filters. 

4.14.3.1 - - The following i~ a synopsits of procedurer which rhould 
be strictly adhered to for the sampling of particulate matter an PMlo in air. 
Thin rumnary is adapted from 60 CFR. P@T 50. IIPPEM)IX J - Re- H e w  For 

The following procedures muat be followed i n  sampling for particulate 
utter  as PHlo: 

a All filter8 rued will be ruppliad by the EPA National Filter 
Distribution Program, and of the same quality as supplied to the 
State and Local Agency A i r  Monitoring Stations. 

a Prior 'to us., a l l  filters will be checked for pinhole8 , and 
&siccatad at lS°C - 30°C f 392, and less than 50 percent relative 
humidity f 5 percent. for at least 24 hour.. 

Initial atid f i-1 (exposed) filter wsighte will be &temiuad by the 
Air Complianca Unit. One of ten filters will be revsighad a8 a 
quality armurance check. For batches lees than ten, one filtervill 
be reweighed. 

After sampling, filters will be de~iccatsd as described above. 

Chain-of-custody must be maintained for  all snmples. 
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4.14.3.2 C o m  - - S8mpIe1 w i l l  be cbllbcted using the High 
Val- ramp1.r u damcribad, 8nd oparatad fn  accor&nca..wi*; Ul CFR, PART .50, 
APPENDIX J: 

• All flow calibration orf ficar w i l l  be . triceable. to t  a Primary 
Standard Rootameter. Flour w i l l  be cofrecfed t o  EPA Stan&rd 
Temperature and Pressura (25% and 760 mm Hg). 

Digital manometers wed for  flow ' ra te deteziinifion w i l l  be checked 
against a U-Tube water manometer prior  to  use i n  each study. 

Voltmetric flow controllerrr d i l l  be wed  on'all Pnlo saauplers. Flows 
w i l l  be determined using the manufacturer's f l o w  ra te  look-up table 
supplied with the controllrrs  (Section NO.' 4 - 1 4 . 2 . 2 ) .  Flow rate 
look-up tables w i l l  be verif ied .wing a .&librated or i f ice  on a 

. Z , .  - , -  
routine basis, or a t  l e a s t  annually.: - . - . .-- 

' I 

4.14.3.3 m t e d  - I  - - The following procedures should 
be followed to collect  time integratad samples: 

• I n i t i a l  flow rate w i l l  be determined with a d ig i ta l  manometer based -. 
on the manufacturer'r flow ra te  look-up table.-  -.- - .  

Final flow ra te  w i l l  be &tarninad with the same method. 

After the rampla i s  collected, the f i l t e r  w i l l  be folded lengthwise 
and placed i n  a f i l t e r  holder. The f i l t e r  holder ie than placed i n  
an envelope and the envelope sealed. 

A Chain-Of-Custody Record should be completed detailing the t i m e  of 
sampling and the sarnpling interval ,  and the signature of the person 
caking the sample. 

After sample collection a l l  sample envelopes w i l l  be placed i n  an 
appropriate container. An EPA chain-of -custody seal  w i l l  be placed on the 
container and the container transported t o  the Athem, Georgia f a c i l i t y  for  f inal  
weighing of f i l t e r s .  
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-.I5 SATURATXOIJ HONlTORING (NON-REFERENCE MONITORS) 

- ~ e f  erence Portable Hanitors 4.15.1 a1a SacUUIfion no- 'On 

4.15.1.1 u t r o d u c a  - -  This document gives procedures for use of the 
PM1, Saturation Monitors constructed by Lane Regional Air Pollution Control 
Authority located in Springfield, Oregon. These monitora are not referenced by 
the U.S. EPA. 

4.15.1.2 General D e a a ~ t i o n  - - Each monitor is shipped with the following 
items : 

Sampler Body 1 
PMlo Head . 1 
Filter Holders 2 
Rechargeable Battery Packs 2 
Battery Charger 1 
Sampler Hanger 1 
Storage Boxes 2 

Procedures for siting requirements, monitor calibration, filter media 
inspection and preparation, sampler preparation, andbattetypackpreparationand 
-.hanging are discussed in Appendix 0 of the manufacturers Operations Manual. 

4.15.1.3 w b r a w  - -  Calibrations will be performed before and after 
each study for each sampler. Recalfbration will be performed before field use 
on units which require major maintenance. Detailed calibration procedures are 
given in Appendix 0 of the manufacturers Operation Manual. 

4.15.1.4 Procedure - -  This sampling technique does not comply 
with EPA's ambient air monitoring regulations for PM,, sampling. The method has 
been shown to represent effective and efficient means for the collection of 
quality PHlo data. . - . 

Sompla Prsparotion: 

a Filters will be kept in protective cassettes. Prior to use, all 
filters will be visually inspected for defects. 

a Each filter will have an ID number assigned to it. 

a Each battery will be checked before load-out. 

Sample Collaction: 

a Record information on Data Sheets. 

Install clean filter, and start system to check for Isakn. 
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Sat i d t i a l  flow t o  5 *in, and stop ryatem. 

Input timer program, and verify.  

a Input pulse fac tor  in to  calculator ,  and start system. 

S t a r t  system, and record the ending flow rate. 

a Note the ending sampling conditions, and record any problems on Data 
Sheets. 

Remove and replace sample f i l t e r  fallowing the double bag procedure. 

Extreme care must be taken i n  removing exposed f i l t e r s  and reloading 
of f i l t e r  heads. 

a Filter. w i l l  be returned t o  the or ig ina l  sample casse t t e s ,  and the 
I D  number ver i f ied .  

Complete data sheets and store them and the f i l t e r  samples i n  a \ 

container saaled with custody tape. 

4 .15 .1 .5  -1s Custody - - Chain-of -custody w i l l  be followed a t  a l l  times 
during the sampling study. Chain-of-custody procedures can be found i n  Section 
3.3, of thio manual. 
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APPENDIX D 
STANDARD FIELD ANALYTICAL HETHODS 

METHOD D .1  TEMPERATURE 

D.1.1 S c o ~ e  and m c a t i o q  

This method is applicable to ground, surface, and saline waters as well as 
domestic and industrial wastes, 

D.1.2 Summarv of Hethod 

Temperature measurements may be made with any high quality mercury-filled 
thermometer or thermistor with analog or digital read-out devices. 

D.1.3 Comments 

Measurement devices shall be routinely checked against a precision ther- 
mometer. 

D.1 .4  Test Procedurp 

1. Use only a previously calibrated mercury-filled thermometer or 
thermistor that has been inspected according to the procedure 
outlined in Section 6.3.1 - Temperature. 

2. Allow thermometer or thermistor enough time to equilibrate to 
outside temperature when removed from a f i e l d  vehicle. 

3 .  Insert thermometer or thermistor in-situ when possible or in a grab 
sample. Swirl the thermometer or thermistor in the sample and take 
the temperature reading when the mercury column or read-out needle 
stops moving; record temperature t o  the nearest 0 . 5 " C .  

D.1.5 Precision and Accuracy 

Precision and accuracy for this method have not been determined. 

D.1.6 References 

Standard Methods for the Examination of Water and Wastewatey, 16th Edition 
p. 126, Method 212 (1985). 

B t  e hods for Chemical a Wa , US-EPA, 170.1 (1983). 
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IETHOD D.2 pH (HYDROGEN ION CONCEIJTIUTION) 

D.2.1 Scone and -cation 

This method ie applicable to ground, surface, md maline waters, as well 
as domestic and industrial waotas. 

The pH of a sample l o  determined electrometrically u i n g  either a glass 
elactrob in combination with a reference potential or a combination electrodt, 
and a pH meter. 

1. The glass electrode, in general, is not subject to solution in- 
terferences from color, turbidity, colloidal matter, oxidants, 
reductants, or high salinity. 

2. Errors due to the presence of sodium at pH levels greater than 10 
can be reduced or eliminated by using a 'low sodium error" 
electrode. 

3 .  Coatings of oily material or particulate matter can impair electrode 
response. Remove these coatings by gentle wiping with a Laboratory 
tissue followed by a distilled water rinse. 

4. Temperature effects on the electrometric measurement of pH ere 
controlled by using instruments having temperature compensation or 
by calibrating the electrode meter syrtem at the temperature of the 
samples. 

5. Poorly buffered solutions with low specific conductance values (less 
than 200 umhos) may cause fluctuations in the pH readings. 
Equilibrate electrode by immersing in several portions of sample 
before taking pH measurement. 

Secondary standard buffer solutions (pH 4, pH 7 ,  and pH 10 )  purchased from 
commercial vendors shall be used. 

2 .  Each meter/electrot? system must be buffered at a minimum of two 
points which bracket the expected pH of the samples. The buffer 
solutions should be approximately three pH units or more apart. 
Approximate pH valuer may be obtained by using multi-range pH paper. 
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1. Allow the mter to equilibrate to ambient temperature vhen it is 
removed from a field vehicle. 

2. Buffer the meter at the temperature of the buffer solution as 
outlined above in Appendix D.2.5. 

3. Check a~mple with pH paper to deternine proper pH buffer range. 
Rebuffer meter to proper range if necensary. 

4. If the eaxnple temperature differs by more than 2'C from the buffar 
eolutions, adjust for +he temperature differences. 

5. Thoroughly rinse the alectrode with dirtillad water. 

6. Immerse the electrode in-aitu vhen possible or in a grab sample. 
Swirl the electrode at a constant rate until the meter reading 
reaches equilibrium. The rate of stirring used should minimize the 
air transfer rate at the air-water interface of the sample. 

7 .  Note and record sample pH; repeat measurement on successive volumes 
of sample or in-situ until values differ by no more than 0.1 pH 
unit. Tvo or three volumes are usually sufficient. 

8.  In the caae of low rpecif ic conductance o q l a a ,  such as encountered 
w i t h  some-ground waters, add 1 ml of l?4 potassium chloride solution 
per 100 mls of sample and follow stepe 6.5 and 6.6. 

9 .  When the meter is moved to another sampling location, recheck the 
.meter calibration by inserting the probe into the pH 7 buffer 
solution and follow operational steps outlined in the owners manual. 

Orion Hodel 399A 

Orion SA 250 

Hydrolab Surveyor 11 

YSI 3530, 3500 Water Quality Honitoring System 

Note - -  Follow the operating instructions for tha specific meters listed 
above. 

D.2 .8  w o n  

Under normal conditionr the accuracy is 2 0.1 pH unit. 
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Instruction Manual for Models 399 A/F, 399 A/L Analog pH Meter and SA 250, 
Orion beearch Incorporated. 

Xnstruction Manual for Surveyor 11, Hydrolab Corporation. 

Instruction~l4unual for YST Water Quality Monitoring System using the Hodel 
3530 pH electrode assembly. 

Book of St-, Part 31, 'Water*, Standard D1293-78(8). 
ods for Che- of Water and W-, US-EPA, 150.1 (1983). 

Procedure No. 501, -nt in Low Ionic Strew.-, Orion 
Application Information, Orion Research Incorporated. 
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METHOD D . 3  DISSOLVED OXYGEN (MODIFIEI) WINKLER, RTLL BOZTL+E TECHNIQUE) 

The Winkler dls~olved oxygen (DO) method vith the azi& modification is 
applicable for use w i t h  most wastewater and ground and surface vatera that 
contain nitrate nitrogan and not more than 1 m g l l  of ferrous iron. Other 
reducing or oxidizing aratsrials should be absent. 

The azide modification is not applicable far the following oamples: (a) 
samples containing sulf i te ,  thiosulfate, polythionate, appreciable quantities of 
free chlorine, or hypochlarite; (b) samples high in suspendtd solids; (c) sanples 
containing organic substances which are readily oxidized by free iodine in an 
acid oolution; (d) untreated domestic sewage; (e) biologfcsl flocs; or (f) 
samples vith color vhich interferes with end point detection. In instances where 
the azide modification is not applicable, the DO probe should be used. 

The sample is treated with manganous sulfate, potassium hydroxide, and 
pota~sium iodide and finally sulfuric acid. The initial precipitate of manganous 
hydroxide (Hn(OH)2, combines with the DO in the sample to  form a brown 
precipitate,  manganic hydroxide (Mn(OH)2). Upon acidification, the rnanganic 
hydroxide forms manganic sulfate which acts as an oxidizing agent to release free 
iodine from the potassium iodide. The iodine, which is ~toichiometrically 
equivalent to the DO in the sample is then titrated with sodim thiosulfate or 
phenylarsfne oxide (PAD). 

D.3.3 Jnterferences 

There are a number of interferences to the DO test which are mentioned 
above in D.3.1. Most of the common interferences in the Vinkler procedure may 
be overcome by use of the membrane electrode method (D.4). 

D . 3 . 4  Sarn~le Handling 

Where possible, collect the sample in a 300-1111 BOD bottle. Special care 
should be used to avoid entrainment of atmospheric oxygen or loss of DO. 

Sample should be collected with a DO Dunker (APHA-type) at depths lass than 
f i v e  feet. A Ktmmerer type sampler is recommended for depths greater than five 
feet. 

When a Kemmerer sampler is used, the BOD sample bottle should be filled to 
overflowing by inserting the outlet tube of the sampler to the bottom of the BOD 
bottle; the tube is slowly withdravn as the bottle is allowed to overflow. Care 
must be taken to prevent turbulence and the fomtion of bubbles vhen filling the 
bottle. 

If an APHA-type DO Dunker is not available and a shallow depth sample is 
needed, a bucket may be used to collect a sample of water. A siphon tube should 
be used to fill the BOD bottle, Coil the tube in the bucket to fill the rube. 
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Place one end of the tube m a r  the bottom of a BOD bottle and allow the water to 
fill and overflow the bottle as outlined in Appendix D.3.4. 

Three bottles are wad to contain the reaganta. They are labeled (1) man- 
ganowi sulfate solution, (2) alkaline-iodide-uitb solution, a d  (3) concentrated 
sulfuric acid. Starch solution and sodium thiomulfato or PAO (0.0375N) &re 
stored in separate bottles. 

D.3.6 Test Procedurg 

1. To the sample in the BOD bottle, .dd 2 n l a  of mangmour sulfete 
solution followed by 2 mla of alkaline-iodide-uide rolution; 
stopper with care to exclude air bubbles, and nix well by inverting 
the bottle several times. 

2. When the precipitate settles, add 2 nls of concentrated sulfuric 
acid, re-stopper the bottle and nix by imerting.the bottle several 
times. Complete the analysis within 45 minutes. 

3 .  Transfer the entire bottle contento by inversion into a 500-ml wide 
mouth flask and titrate with 0.0375N thionulfate solution or PA0 to 
a pale straw color. Add 1-2 ml of starch solution and continue to 
titrate to the first disappearance of the blue color. 

Note: Occasionally, a dark broun or black precipitate persists in the 
bottle after the addition of the acid. This precipitate will 
dissolve if the solution ie kept for a few minutes longer than 
usual; or if particularly persistent, add a few more drops of mid. 

Each ml of 0.03753 eodium thiosulfate (PAO) titrant used is equivalent to 
1 mg/l DO when the entire contents of the 300-ml BOD bottle are titrated. 

To express the results as percent saturation at 760 nam atmospheric 
pressure, the solubility data in Table 421:l (Whipple and Uhipple, p. 413-414, 
Standard He-, 16th Edition 1985). may be mad. Carefully merrrurm ths 
temperature at the time of eample collection. 

D.3.8 Precision and A c c u r u  

Reproducibility of this method is approximately 0.2 mg/l of DO at tha 7.5 
mg/l level due to equipment tolerances and uncompenrated displacement arrors. 

D.3.9 References 

of uter and, 16th Edition, 
p. 418, Hethod.421 B (1985). 

m u a l  Book of ASTM Standardp; Part 31, "Water,' Standard D1589-60(A). 

Bethods for Che-is of Uter -, US-EPA, 360.2 (1983). 
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HETHOD D.4 DISSOLVED OXYGEN (HEHBEUNE ELECTRODE) 

The membrane electrode (HE) probe wthod for DO nersurmnts is rscomenbd 
for those samples containing materials which interfere with the modified Uinkler 
procedure as listed In Section D.3.1 of Hethod D.3. 

The KE probe method may be used as a substitute for the modified Winkler 
procedure provided that the meter Itself is standardized against the Uinkler 
method on samples free of interferences. 

D.4.2 Swpmarv of Method 

The most common HE instruments for determination of DO in water are depen- 
dent upon electrochemical reactions. Under steady-state conditions, the current 
or potential can be correlated with DO concentration. Interfacial dynamics at 
rhe ME-sample interface are a factor in probe response and a significant degree 
of interfacial turbulence is necessary. For precision performance, turbulence 
should be constant. 

Refer t o  the manufacturer's instructions for calibrating and operating each 
specific DO meter, 

a Dissolved organic materials are not known to interfere i n  the output 
from DO probes. 

Dissolved .inorganic salts are a factor in the performance of DO 
probes 

I Reactive gases which pass through the ME prabes may interfere. For 
example, chlorine will depolarize the cathode and cause a high probe 
output. Long- term exposures to chlorine w i l l  coat the anode with the 
chloride of the anode metal and eventually desensitize the probe. 
Hydrogen sulfide will interfere with HE probes i f  the applied 
potential i s  greater than the half-wave potential of the aulfide 
ion. 

e Dissolved oxygen HE probes are temperature sensitive, and tsm- 
perature compensation is normally provided by the mnufacturer. 

a YSI Model 57 DO Heter 

a YSI 5700 Series DO Probe 

~ ~ d r o l a b .  Surveyor 11 
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Refer to Appendix D.3.4 (Hsthod D.3). 

1. Pill a clean bucket with uncontamimte4 or deionized water and place 
the ME probe into the bucket. Using the siphon aethod described in 
Section D.3.4.4 of Method 0 . 3 ,  fill duplicate BOD bottles and 
determine the DO by the WfnkLer method. 

2. Adjust the meter according to aanufacturer'r instructions. Be sure 
to adjust the meter to the temperature of the water in the bucket, 
then calibrate the DO indicator dial to read the average W 
concentration of the two samples determined by the Winkler test. 

D.4 .7  Bst Procedure 

1. When making measurements be sure that the HE stirring apparatus is 
working, adjust the temperature compensator, and read the DO dial to 
the nearest 0.1 mg/l. 

2 .  Keep the probe in water when not in use to prevent the membrane from 
drying out. 

3 .  If the sample temperature is 5 'C greater than the calibration 
temperature, the meter should be recalibrated to the temperature of 
the sample. 

4. Recalibrate against the Winkler test when the W readings show a 
distinct change in DO levels, or when the probe has been in waters 
high in sulfide. 

Manufacturer's specification claims O . l m g / l  repeatability with 2 1 percent 
accuracy, 

dard Methods for the E-n of U a ~ t c v a t e l ; ,  16th Edition 
p. 395, Hathod 421 F (1985).  

tfethods for Che U a s u ,  US-EPA, 360.1 (1983). 

mral YSI Model 57. Df ssolved -, Science Division, 
Yellow Springs Instrument Company. 

Surveyor XI Operating Manual, Hydrolab Corporation. 
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METHOD D.5 SPECIFIC CONDUCTANCE 

Thio mathod is applicable to ground, surface, and #.line vaterr, rr vell 
a. &-.tic a d  indurtrial wastes. 

The specific conductance of n o q l e  i m  measured by use of a self- 
contained conductivity mater, Whstmtane bridge-type, or equivalent. 

Samples are preferably analyzed at 25'C. If not, t w r a t u r e  
corrections are made and results reported at  25'C. 

D.5 .3  Test Proredurg 

1.  Follow instructions manual for specific field conductivity meter 
used. 

2 .  Check the meter with two standard solutions of approximate specific 
conductances of 100 and 1,000 umhos/cm, or standards that bracket 
the expected sample conductance. If the meter does not read within 
one percent of the standards, determine what the problem is and 
correct it  before proceeding. Host field instruments read 
conductivity directly; with those instruments, follow the 
manufacturer's instructions. Report the results to  the nearest ten 
units for readings under 1,000 umhos/cm and the nearest 100 units 
for readings over 1,000 umhos/cm. 

3 .  Record the actual sample temperature vhen the measurement is made. 
The meter reading should be converted to specific conductance at 
2 5 ' C  using the information in the manufacturer's instruction manual. 

5 . 4  U ~ a r a t u s  Section 

Beckman SoluBridgee Hodel RB-5/RB-6 

rn YSI Nodel 3530 Flow Through Cell 

Hydrolab Corporation Surveyor I1 

D. 5 . 5  precision and Accuracv 

The conductivity meters listed above have an accuracy of + 2 percent of 
reading. With satisfactory equipment, results within 1 percent of the true value 
should be obtained. 



Section N o .  D.5 
Revieion No. 0 
Date: 2/1/91 
Page 2 of 2 

rd w d s  for -Examination of W a t e r  Wastsvate~, 16th Edition, 
p .  76, Method 205 (1985). 

a1 Book of A S D  S t d r d ~ ,  Part 31, 'Water, ' Standard D1125-64, P. 120. 

bthods for Ched-is of Water and m, US-EPA, 120.1 (1983). 
t ion  M. SQLyaEippb. R B - 5 m - 6 ,  Beckman Instruaants , Inc . , Rev. 

January 1982. 

S i t - ,  Hydrolab Corporation, Rev. A February 1985. 

XSI Hodel 3560 W a w  wt~ M o n w  System Ins-, July, 1988 .  
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HETHOD D. 6 U U I U N E ,  TOTAL BESI D U U  (TITBIKETRIC, M P - T C )  

Tbe amparowtric titration method applies to all of waters md ulster 
that & not contain a substantial amount of o r g d c  uttar. 

Chlorino (hypochlorite ion, hypochlorous acid) and chlor.~ines 
~toichiom~tricrlly liberate iodine from potaoaium fodide at pH 4 or Isas. 

The iodine is titrated vith standard reducing apntr such as sod%um 
thfosulfate or PA0 using an amperometric meter to determine the and point. 

The results are calculated as mg/l C1 even though the actual measurement 
is of total oxidizing.power. This ia because chlorine is the doninant oxidizing 
agent present. 

Vigorous stirring can lower chlorine values by volatilization. 

If necessary, dilute with chlorine &mind free water. Uater 
containing organic compounds will reduce the chlorine. 

I Copper and silver poison the electrode. 

Fisher Porter Hodel 17T2000 amperometric titrator. 

A 1 ml microbure t , 

I Phenylarsine oxide (PAO) (0.0056415). comercially available. 
Standardize with potassium biiodate. 

Five percent potsasium iodide (KI) solution (50 gms/l). 

Acetate buffer solution (pH 4). 

D . 6 .6  Procedure 

1. Place 200 mls of sample in the sample container. 

2 .  Attach to the electrode assembly. 

3 .  A d d 1 . 0 m l K I  solution. 

4. Add 1 .0  m l  acetate buffer. 
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5 .  Titrate with 0.00564N PAO. 

6 .  As each increment i r added, the needla deflects toward the left. 
When the needle no longer deflects ,  subtract the last drop added 
from the buret reading to obta in  the m g / l  C1. Less and/or slower 
deflection signals that the end point is near. 

For 0.00564N PA0 and a 200-ml sample there are no calculations. The buret 
reading is  in  m g / l .  The last increment, when the needle &es not reflect toward 
the left, must be subtracted. 

D . 6 . 8  precision and A c c u r u  

Precision and accuracy of the procedure is 2 0 . 0 3  a t  8 concentration 
of 0.41 mg/l for domestic sewage and 82 percent recovery. 

D.6.9 References 

Standard Methods for the E x u t i o n  of Water ppb Wastpwate~,  16th Edition, 
p. 303, Method 408 C (1985).  

Annual Book of ASTM Standards, Part 31 ,  "Water," Standard D 1 2 5 3 - 7 6 ( A ) .  

Methods for Chemical ml~sis of Wat_erandWastts, US-EPA, 330 .1  (1983).  

b b B u l l e t i _ n o r n e t r i c  Titrator, Fisher and 
Porter Company. 
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KETHOD D.7 CHIDRINE, TOTAL RESIDUAL ( T I T R I ~ I C ,  Ma-IOWtlETBIC) 
(STARCH OR AXPEROMZRf C END POINT) 

The iodwrstric back titration method is applicable to  a11 typrr of vatera, 
but in primarily wed for.wartewrter becawo it aliminrtea any contact between 
the f u l l  concentration oflfberated iodine and the wamtwater. 

Chlorine (hypochlorite ion, hypochlorous acid) m d  chlorarnfnes 
stoichfometrfcally liberate iodine from potansiam iodide at pH 4 or 
lam. 

The iodine quantitatively oxidizes a standardized reducing agent 
such as eodium thiosulfate or PAD. 

The excess reducing agent is then determined by titrating with a 
standard iodate (0.00564N) solution. The starch end point color 
change is from clear to blue. 

A subtraction of the excess amount of reducing agent is included in 
the calculations and the results are reported as mg/l C1 even though 
the actual measurement is of total oxidizing power. This is because 
chlorine is the dominant oxidizing agent present. 

Manganese, iron, and nitrite interference may be minimized by 
buffering to pH 4 before the addition of KI. 

• High concentrations of organics may cause uncertainty of the end 
point. This uncertainty can be reduced by acidifying to pH 1.0 if 
manganese, iron, or nitrite are absent. 

a Turbidity and color may make the end point difficult r o  detect in 
the back idometric atarch method. Practice runs vith spiked eamplsr 
may be neceeeary. 

e Finher Porter Model 17T2000 amperometric titrator. 

Standard lkboratory glrosvare. 

A 1.0 ml microburet. 

PA0 solution (0.00564N); standardize vith potassium biiodate. 
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Standard iodate ~olution (0.00564N). 

Starch indicator. 

Phosphoric acid (10 percent). 

Potassium iodide (KI) five percent solution. 

D.7.6 Procedure 

I. Analyze 200 mls of distilled water (blank) prior to the analysie of 
the sample. 

2 .  Starch - iodide end point .  

a. Pipet 5 m l s  o f 0 . 0 0 5 6 4 N P A O s o l u t i o n i n t o t h e  flask. 

b .  Add 1 ml five percent KI solution and 2 mls of 10 percent 
phosphoric acid solution. 

d. Mix well. 

e .  Add approximately 1 m l  of indicator (starch). 

f. Titratewi th0 .00564Npotass iumiodste  solutiontothe 
first appearance of a blue color. 

3. Clmperometric End Point 

a. Perform steps a through e (above) or follow the directions 
of the manufacturer of the amperometric titrator. 

b. Place the solution in the proper position on the amperometric 
titrator. 

c .  Titrate with 0.00564N iodate solution; Observe the response 
of the meter needle. As the end point is approached, the 
needle will temporarily deflect, then return to or near its 
original position. Continue dropwiae. When the needle 
deflects and remains deflected, the end point has been 
exceeded by one drop. As an insurance af the proper end point 
i n  clear oolutions, add 1 ml of starch eolution before 
beginning the titration. The f frat appearance of a blue color 
should correspond to the needle deflection on the amperomstric 
meter. Subtract 1120th of a ml from the buret reading and 
record the result. 
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Where: A - ml of iodate used by the blank 
B - ol of iodate usad in the titration 
C - an1 of oample 

Precision of the method is +0.09 mg/l a t  a concentration of 1.10 mg/l for 
domeetic mewage and 76 percent recovery. 

r d w t i o n  of p-tevater, 16th Edition, 
p .  300, Method 408 0 (1985). 

Tn St-, Part 31 *Water,* Standard D 1253-76(C). 

Hethods for Che-aie of Water and Wastea, US-EPA. 330.2 (1983). 

for Hodel 17T2000 b e r o m e t r i c  Titratox, Fisher Porter 
Company. 
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METHOD D.8 CHLORINE, TOTAL RESIDUAL (DPT COKIR-IC - HACH KIT) 

L3.N-diethyl-p-pheqlensdianfi~ (DPD) m y  be u a d  for nmtural water. urd 
vatarm treated w i t h  chlorina. 

Chlorine (hypochlorite ion, hypochlorous acid m d  chloramines) 
ntoichiometrically liberate iodine from p o t u r i u a  iodide r t  pH 4 or 
less . 
A reaction between the liberated iodlna and N.N-diathy1-p- 
phenylenediamine (DPD) produces a red colored solution at a pH of 
6 . 2  - 6 . 5 .  

The solution is apectrophotometrically compared to a series of 
standards. In the Hach kit colorimeter, the dial face is calibrated 
to give .a direct readout in m g / l  chlorine. -1 

Any oxidizing agents; these are usually present at insignificant 
concentrations. Oxidized manganese interferes with the DPD reagent 
(1 ug/l HnO, - 1 ug/l C 1 2 ) .  

Turbidity and color vill essentially prevent the colorimetric 
anelys is. 

Hach DR-100 colorirneter. The Hach reagents and calorimeter or 
spectrophotometer are EPA - acceptable for NPDES monitoring if used 
in accordance with approved procedures. The preprinted calibration 
scales provided by the manufacturer, based upon factors developed 
under ideal  conditions, are only acceptable if verified. The 
calibration scale must be initially verified using multiple 
standards and a blank. Each day of m e ,  the calibration scale or 
curve must be verified with a blank and at least one high urd one 
low standard representative of the linear working range. These 
standard checks r u t  agree within f 10% of the original scale or a 
new curve must be prepared. Verffication &ta should be recorded 
and maintained on file. See Standard Methob 

1-cm and 2.5-cm ce l l s .  

e DPD total chlorine powder pillows. The DPD tablets must be 
discarded if there is evidence of decomposition. The tablets 
deteriorate rapidly in the presence of moisture, and vith age become 
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difficult to dissolve. b o k  for caking and brown color. 

NOTE: Do not handle tablets with the hands! The D W  oxrlate 
is toxic; take care to avoid ingestion. 

a U sulfuric acid and lN oodium hydroxi&. 

• Chlorine demand water. See Standard Ifethotiuf, Method 408 B. 3.a for 
directions for preparing or ASTn, Standard D1193, Comumption of 
Potassium Permsnganate. 

a Potassium pannanganete stock - -  Prepare a stock solution containing 
891 mgs/1000 mls. 

a Potassium permanganate working stock 10 ppm - -  Prepare a working 
stock solution containing 10 mg/l K l h O 4  by diluting 10 mls of 
D.8.5.4 stock solution to 1 liter. Stock is stable for 
approximately 5 days. 

a Potassium permanganate calibration standards --Prepare calibration 
standards from the working stock solution and/or WnO, calibration 
standard solutions each day of use. 

NOTE: IMnO, standards w i l l  fade rapidly, within 15 minutes, 
when chlorine demand-free vater is not used. 

10.0 of 0.5 mg/l Std. 
10.0 of 1.0 mg/l 
5.0 of 10 mg/l 
10.0 of 10 mg/l 
20.0 of 10 mg/l 

1. Fill a clean 2.5-cm cell to the 10-ml mark vith sample. 

2. Samples should have a pH batween 6 and 7. If necessary, adjust pH 
with 1N sulfuric acid or LN .odium hydroxide. 

3 .  Open a DPD total chlorine powder pillov and add the contents to the 
sample cell. Cap the cell and swirl to mix. It is not necessary 
for all the particlee to dissolve to obtain an accurate reading. 
The pH of the aample containing the DPD-buffer pillov mist be 
betveen 6.2 - 6.5 unita. 

4. Allow st least three minutes, but not more than aix minutes, before 
moving to the next step. - 

5 .  Open the light shield, turn the right set knob fully clockvise and 
place the 1-cm cell holder in the l e f t  set position of the sample 
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well. Press down firmly t o  sea t  the c e l l  holder. 

6 .  Hold the button &wn, meanwhile adjust  the l e f t  met knob to a l ign  
the meter needle with the arrow at the extreme left of the scale 
arc. Ramwe the cell holder. 

7 .  F i l l  a clean 2.5-cm ample c e l l  w i t h  the sample. Cap the call urd 
place into the c e l l  holder. Ress down to r a a t  and close the l i g h t  
shield.  

8 .  Set zero on color ine ter  by holding the on button dovn and adjustfng 
the r igh t  s e t  knob. Open the light sh ie ld  and remove the oample 
cell. 

9 .  F i l l  a clean 1-cm sample c e l l  wlch the solut ion from step 2 ,  cap the 
c e l l  and place it i n  the c e l l  holder .  

10. Press the "on* button dovn and hold u n t i l  the meter s t ab i l i zes .  Read 
and record the mg/l t o t a l  chlorine from the upper (2.5-cm) scale 
arc .  

D.8.7 Procedure - Total Chlorine Concentrations of  0-3.5 m w / l  

1. For total chlorine, 0 - 3 . 5  mg/l, follow s teps  i n  D.B.6 steps 1-5. 

2 .  Follow the  d i rec t ions  i n  D .  8 .6  s t e p  6 except instead of removing the 
c e l l  holder, ro ta te  it t o  the r igh t  posi t ion.  

3 .  Ffll a clean 1-cm sample c e l l  with the sample. Cap the c e l l  and 
place it  into the c e l l  holder. 

4. Set zero as i n  D.8.6 s t e p  8 .  

5. F i l l  a clean 1-cm sample c e l l  w i t h  the solution from D.8.6 s tep  2 .  

6 .  Hold the on button down u n t i l  the meter s t a b i l i z e s .  Read and record 
the mg/l t o t a l  chlorine from the  lower (1-cm) scale arc. 

D.8.8 precision and Accuracy 

The precision and accuracy of the method is fl.03 mg/l a t  a concentration 
of 1.07 fo r  domestic sewage. The recovery i s  100 percent. 

No calculations are required f o r  the k i t ,  the readings are d i rec t ly  i n  m g / l  
of t o t a l  chlorine. 

D.8.10 References 

w a r d  Hethods f o r  the-tion of Water and Wastevatex, 16th Edition, 
1985, p. 2 9 2 ,  Hethod 408E. 
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n w. DR I00 Co-ter. HqPQl 61100-02. W o d  fox 
Chlorilra, Hach Company, June 1983. 

Book of -, Part 31 "Uaterm, ASTU, Standard D 1193,  
Consumption of Potassium Permanganete. 
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-OD D. 9 FLUOROKETRIC DETElCMINATItON OF DYE TLUCER 

This mathod covers the &tarmination of fluot..sc.acr u it ralrtar t o  com- 
mercially available tracer dyes. Rhodamine dyes are fluorescent at a wave length 
of 590 nilliPPicronm, raking than detecubla without lujor intarfetences in all 
natural vaters. 

Fluorescent dyes emit light upon irradiation from an external rource. The 
emitted light is proportional to the tracer concentratim within the .ample. 

Since tracers are photoreactive, care should be taken to protect 
samples from light sources. 

• All samples should be stored in glass containers. 

• Temperature shifts the fluorescent properties of the tracers; thus 
all samples should be analyzed at the same temperature as the 
calibration standards. 

Natural conditions such as tha presence of chlorophyll or tannins 
and lignins in the waters to be traced can m a r t  background 
fluorescence. Calfbration standards should be ma& from these 
ambient waters to account for any potential background. 

Sample turbidity may interfere. In highly turbid waters, accuracy 
may be enhanced by filtration prior to analysis. 

Turner Fluorometer Hodel 10-005. 

Calibration glassware. 

Working stocks (use water sample from study areas an dilution water). 

(A) ~ilute 1 m1 dye' to 1 liter dilution water (aolutfon .An - 1 
P P ~ )  

(B) Dilute 10 mls of solution 'A* to 1 liter colution "3" - 10 ppm. 
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(C) Dilute 100 mlu of molution 'Aa to 1 lfter eolution *Cm- 100 ppm. 

Working mtocb ( w e  water sample from rtudy are8 an dilution water). 

(A) Dilute 10 mla dye to 1 liter: ~olution "A' - 10 ppt 
(B) Dilute 10 mls "An to 1 liter: solution *Bn - 100 ppm 
(C) Dilute 1 rl "A" to 1 liter: solution 'Cn - 10 ppm 

(D) Dilute 10 mls to 1 liter: nolution "Dm - 1 ppm 
From these stocks 

(A) Each ml "Bn to 1 liter adds 100 ppb 

(B) Each ml "C" to 1 liter adds 10 ppb 

(C) Each ml "Dm to 1 lfter adds 1 ppb 

D .9.7- Procedure 

D.9.7.1 Turner Fluorometer: Model 10-005 

1. . Allow fluorometer to warm up for 10 minutes. 

2. Using background water, adjust for background fluorescence by 
setting instrument on most sensitive scale (x31.6 and xlOO 
eensitivfty) to read 0. 

3. Machine circuitry is designed such that one calibration standard, 
e . g . ,  100 ppb, produces linear responses throughout a range of 
0.05 to 300 ppb. C 

4. Above 300 ppb, emissions from the irradiated dye eample interfere 
with one another producing a nonlinear condition. Thus, when 
vorking above 300 ppb calibration curves are required. 

5 .  Evan though a single 100 ppb standard produces a linear response 
in the range of 0.1 to 300 ppb , a second standard, a. g. , 10 ppb, 
should be used as a check. 

6 .  Depending upon sensitivity nee&, a 100 ppb stmdard c m  be w e d  
to provide a w i d e  range of tracer concentrations. A typical 
application by the Branch involvee matting a 100 ppb ntenclard to 
equal 10 on the m i n i m u m  mensitivity scale (W and x100). Wlth 
this setting, tracer concentrations in the range of 0.05  to 300 
ppb can easily be determined. 
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Preeioian and accuracy for thin method have not been established. 

D.9.9 Reference 

Wilson, J-B F., Jr . ,  ~ u o r o m e ~ i e  Procedures for h e  Tr-: US% 
aues for Water-Resource6 Investi~gtiow, Book 3 .  Chapter A12 ( 1 9 6 8 ) .  

d Sentke -1. Model 10 Series  Fluororneterg, Turner 
Designe, October 1981. 
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This method ie applicable for brackish to .&line waters having r aalinity 
range of 0 to 40 part. per tho-&. 

The salinity measurement in based upon tha direct proportionality betwoan 
tha magnitud. of an induced electric current a d  the electrical conductfvfty of 
the water in which tt i s  induced. 

Routinely check &ter ageinct a reriotor which is mutchsd to the neter. 

D.lO.4 Test P r o c e d ~  

1. Follow inatructions manual for Beckman RS5-3 Portable Salinometer or 
other aalimmeter used. 

2.  Record the temperature, specific conductance md salinity u 
determined. b a d  salinity to nearest 0.1 ppt. 

D. 10.5 ?&ion and A c c u r a  

Beckanan Model RS5-3 Portable Salinoaeter has an accuracy of 9 . 0 5  part. per 
thouand salinity, &0.05.C temperature, and H.05 nillirnhos/cm spocific 
conductance. The Hydrolab Surveyor I1 Salinometer has an accuracy of M . 7 parts 
per thousand salinity, 12 fu l l  scale for conductivity, and f O.IoC for 
temperature. 

Beckmtrn Hodel U S - 3  Portable Salinometer. 

Standard Nethods for the -tion of Water and m t e w a t e ~ ,  15th Edf tion, 
p. 100 Hathod 209A (1980). 

Instruction m, RS5- 3 Forable Salinometer , Bachan Instrumsnta , Inc. , 
Revised March 1973. 
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APPENDIX E 
DESIGN AND INSTALUTION FOR PERIUNENT HONITORINC WELLS 

E .1 INTRODUCTION 

The design and installation of permanent monitoring wells involve the 
drilling of boreholcs into various types of geologic formstions that exhibit 
varying subsurface conditions. Designing and installing pennenent monitoring 
wells in these geologic environments may require several different drilling 
methods and ins tallation procedures. The selection of drilling methods and 
installation procedures shall be based on field data collected during a 
hydrogeologic site investigation and/or a search of existing data. Each 
permanent monitoring well shall be designed and installed to function properly 
throughout the entire anticipated life of the monitoring program. When designing 
monitoring wells the following questions shall be considered: 

What are the short- and long-term objectives? 

How long will the monitoring program last? 

What contaminants are to be monitored? 

What types of well construction materials are to be used? 

What kinds of analyses are needed? 

What are the surface and subsurface geologic conditions? 

4 What aquifer(s) is going to be monitored? 

Over what depth(s) will the well be screened? 

What is the anticipated total depth of the well? 

What are the general site condirions? 

What are the potential health and safety hazards? 

Are these wells going to serve more than one purpose (i-e., 
monitoring, pump test, extraction)? 

Each of the previous questions can be expanded into many subtopics 
depending on the complexity of the project. In designing permanent monitoring 
wells, the most reliable obtainable data shall be utilized. Once the data have 
been assembled and the well design has been completed, a drilling method(s) has 
to be selected. The preferred drilling procedure for installing wells is the 
hollow-stem auger method. However, site conditions may not always be amenable 
to using the hollow-stem auger method. When this occurs, an alternate method 
shall be selected that vill perform acceptably under the encountered sire 
conditions. It is advisable to select several alternate methods and be prepared 
to use them if a field problem suddenly occurs that warrants a drilling change. 
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The following procedures for designing and installing monitoring wells cover the 
different aspects of selecting materials, drilling boreholes, and installing 
monitoring devices. This discussion is presented so that standard practices and 
procedures will be employed by all EPA staff and contractors who are associated 
with the design, drilling, and installation of permanent monitoring wells in 
Region IV, 
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The following drilling methods are listed in order of preference; however, 
f i n d  aa28ction aha11 be banad on actual rite conditiana. 

This type of auger consists of a hollow, steel stem or shaft w i t h  a 
continuous, spiralled steel flight, wel&d onto the exterior r i b  of tht stem, 
connected to an auger bit, which when rotated, traneports cuttings to the 
sutface. This method is beet suited in soils that have a tendency to collapse 
vhan disturbed. 

A monitoring well cur be installed inside of hollow-sten augers with little 
or no concern for the caving potential of the eoila and/or water table. However, 
retracting augers in caving nand conditions while instal~ingronitoringvalls  can 
be extremely difficult or impoeeible since the augers have to be extracted 
vithout being rotated. If caving sands are encountered during monitoring well 
installations, a drilling rig must be used that has enough power to extract the 
augers from the borehole without rotating them. A bottom plug or pilot bit 
assembly can be fastened onto the bottom of the augers to keep out most of the 
soils and/or water that have a tendency to clog the bottom of the augers during 
drilling. Potable water (analyzed for contaminants of concern) may be poured 
into the augers (where applicable) to equalize pressure so that the inflow of 
formation materials and water will be held to a minimum when the bottom plug is 
released. Rubber "0" rings are normally furnished with new augers to make! the 
augers water "rightm; however, rubber .Om rings are not acceptable for ESD 
drilling operations. Only Teflon@ "On rings are acceptable. Water-tight center 
plugs are not acceptable because they create suction when being extracted from 
the augers. This suction forces or pulls cuttings and formation materials into 
the augers, thus defeating the purpose of the centerplug. Auguring without a 
center plug or pilot bit assembly is permitted, provided that the soil plug which 
is formed in the bottom of the auger is removed when sampling or installing well 
casings. Removing the soil plug from the augers can be accomplished by washing 
out the plug using a side discharge rotary bit, or augering out the plug with a 
solid-stem auger b i t  sized to fit into the hollow-stem auger. The type of bottom 
plug or pilot bit assembly proposed for the drilling activity shall be apprwed 
by ESD prior to drilling operations. Boreholes can be augered to depths of 150 
feet or more (depending on the auger size), but generally boreholes are augured 
to depth8 less than 100 feet. 

h i s  type of auger consists of a solid stem or shaft with a continuous 
spiralled steel flight, welded onto the stem, and connected to an auger bit. 
When rotated, cuttings are transported to the surface. This auger method is used 
in cohesive and semi-cohesive soils that & not have a tendency to collapse h e n  
disturbed. Boreholes can be augered to depths of 200 feet or more (depending on 
the auger size), but generally boreholes are augured to depths less than 150 
feet. 

Both of the previously discussed auger methods can be used in 
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unconsolidated soils and semi-consolidated (veathered rock) soils, but not in 
competent rock. Each method can be amployed without introducing foreign 
materirle into the borehole much as drilling fluids, thus minimizing the 
potential for cross-contamination. Minimizing the risk  a f  potential cross 
contamination is one of the most important factor8 to consider when selecting the 
drilling method(s) for a project. 

This method consists of a drill pipe or drill rtem coupled to'a drilllng 
bit that rotates and cuts through the soils. The cuttings produced from the 
rotation of the drilling bit are transported to the surface by drilling fluids 
which generally consist of water, drillingmd, or air. The water, drillingmud, 
or air is pumped down through the drill pipe, and out through the bottom of the 
drilling bit. The cuttings are forced to the eurface between the borehole wall 
and the drill pipe. The drilling fluids not only force the cuttings to the 
surface but also keeps the drilling bit cool. When considering this method, it 
is important to evaluate the potential for contamination when fluids and/or air 
are introduced into the borehole. If the rotary method is selected as one of the 
drilling methods, water rotary is the preferred metthod, followed by air rotary 
and mud rotary. 

E.2.3.1 W-~otarv - -  When using water rotary, potable water (that has 
been analyzed for contaminants of concern) shall be used. If potable vater (or 
a higher quality water) is not available, then potable water will have to be 
transported to the site or an alternative drilling method must be selected. 
Water rotary is the preferred rotary method because potable water is the only 
fluid introduced into the borehole during drilling. Water does not clog the 
formation materials, thus reducing well development time. The potable vater 
will, however, flow out into the surrounding formation materials (if permeable) 
and mix with the natural formation water. This mixing of the drilling vater and 
the natural formation water should be evaluated when determining the drilling 
method. Generally, most of the drilling water will be recovered during vell 
development. 

E. 2.3 .2  A i r  Rotary - - When using air rotary, the air compressor shall have 
an in-line organic filter system to filter the air coming from the conpreenor. 
The organic filter system shall be regularly inspected to insure that the ~yrrtem 
is functioning properly. Air compressors that do not have in-line organic filter 
systems are not acceptable for air rotary drilling. A cyclone valocity 
dissipator or similar air containment system shall a l ~ o  be used to funnel the 
cuttings to one location instead of letting the cuttings blow uncontrollad out 
of the borehole. The conventional air rotary method &as not control cuttings 
blowing out of the borehole, and ia not acceptable unless the above mentioned 
cyclone velocity dissipator or sirnilax containment syotem is employed. Any air 
rotary method that allows cuttings to blow uncontrolled out of the borehole a d  
does not direct them to a discharge point w i t h  minimal disturbance ahall not be 
acceptable. Air rotary that employs the dual-tube (reverse cfrculation) drilling 
system is acceptable since the cuttings are contained in the drill stems and 
blown to the surface through the cyclone velocity dissipator and to the ground 

-. 
with little surface disturbance. 
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Tba borehole shall be of sufficient -tar mo that uell comtructioa can 
procord without -lor dffftcultier. To rrrurs adequate mire, a mintmum 2-inch 
annular apace i r  required between the cuing .nd tkta borehole wall (or tho 
hollow-rtrs auger wall). For axample, an 8-inch borehole l a  requirsd to install 
a 4-inch outside dimsotar (OD) cawing. However, if the inride diameter (ID) of 
the cuing la 4 inches, the borebole vill have to be larger than 8 inches to  
include the 2-inch annulas space and the outaide dimmeter (OD) of the casing ( 4 -  
inch ID plua the caoing wall thickness). The 2-inch annular apace around the 
casing will allow the filter pack, bentonite pellet seal, and the armular grout 
to be placed at an acceptable thickness. Also, the 2-inch annular space vill 
allow up to a 1.5-inch diameter tremie tube for placing the filter pack, pellet 
seal, and grout at the specified intervals. An annular space less than the 
2-inch minimum will not..be acceptable. When installing a vell inside of 
hollow-sten augers, .the inside diameter (ID) of the augers is the area to be 
considered when determining the 2-inch annular space. 

E.3.2 Nerd- The Borehob 

Sometimes it is necessary to overdrill the borehole so any soils that have 
not been renoved or have fallen into the borehole during auger or drill stem 
retrieval, will fall to the bottom of the borehale below the depth where the 
filter peck and well screen sre to be placed. Normally, 3 to 5 feet is 
sufficient for overdrillfng. The borehole can also be overdrilled to allow for 
placement of a sump in the well below the well screen. A sump usually consists 
of a 5- or 10-foot section of well casing located below the well screen. Sumps 
serve as catch basins or storage areas for eediment that flows into the well and 
drops out of suspension and for high density non-aqueous phase liquids. Sumps 
are added to the vell screens when the wells are screened in aquifers that are 
naturally turbid and will not yield clear formation water (free of visible 
sediment) even after extensive development. The sediment can then be 
periodically pumped out of the sump preventing the vell ncreen from clogging or 
"silting upa. If the borehole is overdrilled too much, it can be backfilled to 
the designed depth with bentonite pellets or the filter sand that is to be used 
for the filter pack. 

E.3.3 Eil+er Pack Placement 

When placing the filter pack into the borehole, a minimum of 6 inches of  
the filter pack material ehall be placed under the bottom of the well screen to 
provide a firm footing and an unrestricted flov under the ncreened area. Also, 
the filter pack ehall extend a minimum of tvo feat above the top of the well 
screen. The filter pack shall be placed by the treais or positive dirplacement 
method. Placing the filter pack by "pouring' m y  be acceptable in certain 
situations; however, thio will be discussed in the next mection. 

E.3 .4  u t e r  Pack Seal-Benwnite Pellet Seal (PluQ 

A seal shall be placed on top of the filter pack. This seal ahall consint 
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of a high rolids, pure bentonite material. The rolids content ahall be at least 
20 percent. Bentonite materials that have a rolids content of 20 percent or 
greater are available in povder form or in the form of pallets comprer8sd to a 
&nsity of 70-80 lbn/cu.ft. The proferred method of placing bentonite pellets 
is by the positive diaplrcamant or the tremie method. Ure of the trsnie method 
nihizas the rink of pellats bridging in the borehols and urures the placeaent 
of pellets (8180 m m d  and grout) at the proper intervalr. Pouring of the pellets 
(and filter pack natmrialr) is acceptable in ahallow boraholen (lens than 50 
feet) whsre the annular .pace is large enough to pravent bridging and to allow 
measuring (with a tape neuure) to inmure that the pellet6 have bean placed at  
the proper Lntenrals. In ordar to insure that the pellets have been placed at 
the proper intervals, the pellets shall be knped, w i t h  an appropriate tamping 
tool, while the measuring ia being conducted. The tamping procesa minimizes the 
potential for pellet bridging by forcing any pellets, that have lodged agafnst 
the borehole wall and/or the well casing, down to the proper interval. The 
bentonite seal shall be placed above the filter pack at a minimum of two feet 
vertical thickness. The hydration time for the bentonite pellets ehall be a 
minimum eight hours or the manufacturer's recommended hydration time, whichever 
is greater. In all cases, the proper depths shall be documanted by measuring and 
not by estimating. Other forms of bentonite such as granular bentonite, and 
bentonite chips have limited applications, and are not recommended for the 
bentonite seal unless special condftions varrant their use. In any case, 
deviation from bentonite pellets for the seal, such as a 30 percent solids 
bentonite grout, shall be approved by a senior staff geologist. If for some 
reason, the water table is temporarily below the pellet meal interval, potable 
water (or a higher quality water) shall be used to hydrate the pellets. 

E.3.5 Sroutiap The hnnular S ~ a c e  

The annular space between the caring and the borehole wall shall be filled 
with either a high solids, pure (no additives), bentonite grout, a neat cement 
grout, or a cementfientonfte grout. Each type of grout to be used shall be 
e-alunted as to its intended use and integrity. The grout shall be placed into 
the borehole, by the tremie method, from the top of the bantonite seal to within 
2 feet of the ground surface or below the frostline, whichever is gtaater. The 
tremfe tube shall have a side discharge port or a bottom discharge port, to 
minimize damage to the filter pack and/or the bentonite pellet seal, during grout 
placement. The grout shall be allowed to "set* or cure for a minimum of 24 hours 
before the concrete surface pad is installed. All grouts shall be prepared in 
accordance vith the manufacturer's specifications. Bentonite grouts shall have 
a minimum density of 9.4 lbs/gal to ensure proper set-up. The deneity of the 
bentonite grouts shall be measured while mixing and no pumping of grout into the 
borehole vfll be allowed until the minimum density of 9.4 lbs/gal is sttained. 
In addition, the grouting operation shall not cease until the grout floving out 
of the borehole has a minimum density of 9.4 lbs/gal. A mud balance shall be 
used to measure the specff ied grout density. Estimating' the grout density shall 
not be acceptable. Drilling muds will not be acceptable for grouting. Cement 
grouts shall be mixed using 6.5 to 7 gallons of water pax 94-lb bag of portland 
cement (Type I). The addition of bentonfte (5-to-10 percent) to the cement grout 
is for elasticity and the reason for its use shall be documented. Tha specific 
mixtures and other types of cements and/or grouts shall be evaluated on a case 
by case basis. 
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The well caring, when inotallsd and grouted, rhall extend above the ground 
surface a minimum of 2.5 feet. In high traffic areas, the well crsing m y  be 
located below grade, w i t h  a water proof cover. A vent bole ahall be drilled or 
cut into the top of the wall casing cap to psrnit pressure equalization, if 
applicable, An outer protective cming shall be installed into the borehole 
after the annular grout has "neta for at least 24 hours. The outer protective 
casing shall be of steel construction with a hinged, locking cap. Generally, an 
outer protective casing used over a 2-inch well casing is 4 inches square by 5 
feet long. Similarly, a protective casing used over 4-inch vell casings in 6 
inches square and 5 feet long. Round protective casings are also acceptable. 
A protective caeing ahall have sufficient clearance around the inner vell casing, 
so that the outer protective caiting will not come into contact with the inner 
well casing after installation. The protective casing shall have a n i n h  of wo 
weep holes for drainage. These weep holes shall be a m i n i m  114 inch in 
diameter and drilled into the protective casing just above the top of the level 
of concrete inside the protective casing to prevent water from standing inside 
of the protective casing. A protective casing made of aluminum or other soft 
metals is not acceptable because it is not strong enough to resist tampering. 
The protective casing is installed by pouring concrete into the borehole on top 
of the grout. The protective casing is then pushed into the vet concrete and 
borehole a minimum of 2 feet. Extra concrete may be needed to fill the inside 
of the protective casing so that the level of the concrete inside of the 
protective casing is at or above the level of the surface pad. The protective 
casings shall extend a minimum of 3 feet above the ground surface or to a height 
so that the cap of the inner well casing is exposed when the protective casing 
is opened. 

E.3.7 Concrete Surface Pad 

A concrete surface pad shall be installed around each well at the same time 
as the outer protective casing is being installed. The surface pad shall be 
formed around the well casing . Concrete shall be placed into the formed pad and 
into the borehole (on top of the grout) in one operation making a contiguous 
unit. The protective casing is then installed into the concrete as described in 
the previous section. The size of the cancrete surface pad is dependent on the 
well casing size. If the well casing is two inches in diameter, the pad shall 
be 3 feet x 3 feet x 6 inches. If the well casing is 4 inches in diameter, the 
pad shall be 4 feet x 4 feet x 6 inches. Round concrete surface pads are also 
acceptable. The finished pad shall be sloped so that drainage will flow away 
from the protective caaing and off of the pad. In addition, a minimurn of one 
inch of the finished pad shall be belov grade or ground elevation to prevent 
washing and undermining by soil erosion. At each site, all locks on the outer 
protective casings shall be keyed alike. 

E.3.8 Surface Protection-Burner Guards 

If the monitoring wells are located in a high traffic area, a minimum of 
three bumper guards consisting of steel pipes 3 to 4 inches in diameter and a 
minimum 5-foot length shall be installed to a minimum depth of 2 feet below the 
ground surface in a concrete footing and extend a minimum of 3 feet above ground 
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surface. Concrete shall also be p laced  into the ateel p ipe  to  provide additional 
strength. S t e e l  rails and/or othar steel materials can be' used in  place of steel  
pipe but approval aust be granted by a senior mtrff geologist or engineer prior 
t o  f i e l d  installation. 
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E.4 CONSTRUCTION TECHNIQUES 

The borehole s h a l l  be bored, d r i l l e d ,  or  augered as close to  ve r t i ca l  as 
possible,  and checkad with a plumb bob or  level .  Slanted boreholes will not be 
acceptable unless specified i n  the design. The depth and volume of the borehole, 
including the overdr i l l ing  i f  applicable, sha l l  have been calculated and the 
appropriate materials procured p r i o r  t o  d r i l l i n g  a c t i v i t i e s .  The well casings 
sha l l  be secured to  the well screen by f lush-jointed threads and placed in to  the 
borehole and plumbed by the use of cent ra l izers  and/or a plumb bob and leve l .  
Another method of placing 'the well screen and casings in to  the borehole and 
plumbing it a t  the same time is  to  suspend the s t r i n g  of v e l l  screen and casings 
i n  the borehole by means of the wireline on the d r i l l  r i g .  The s t r i n g  of vell  
screen and casings can be placed into the borehole and plumbed i n  one easy 
operation. This wireline method i s  especially useful if the borehole is deep and 
a long string of well screen and casings nave to  be s e t  and plumbed. 

No lubricat ing o i l s  or  grease sha l l  be used on casing threads. Teflon tape 
can be used t o  wrap the threads to  insure a t igh t  f i t  and minimize leakage. No 
glue of any type sha l l  be used t o  secure casing j o i n t s .  Teflon@ "On rings can 
a lso  be used t o  insure a t i g h t  f i t  and minimize leakage; however, "0" rings made 
of other  mater ials  a re  not acceptable i f  the well is going t o  be sampled for 
organic compounds. 

Before the well screen and casings are  placed on the bottom of the 
borehole ,  a t  l e a s t  6 inches of filter material sha l l  be placed at the  bottom of 
t h e  borehole t o  serve as a firm footing. The s t r i n g  of well screen and casing 

. s h a l l  then be placed in to  the borehole and plumbed. Centralizers can be used t o  
plumb a wel l ,  but cent ra l izers  s h a l l  be placed so chat the placement of the 
f i l t e r  pack, bentonite p e l l e t  s e a l ,  and annular grout w i l l  not be hindered. 
Centralizers placed i n  the wrong places can cause bridging during material 
placement. Monitoring wells less t han  50 f e e t  deep generally do not  need 
cen t ra l i ze r s .  If cent ra l izers  a re  used they should be placed below the well 
screen and above-the bentonite pe l l e t  seal- c i f i c  placement intervals L-.---+ 
shal l  be decided _ _  - -  based _ _._ .& on _I.__ s i t e  conditi5'When i n s t a l l i n g  the wel"l-s<ri;dn indL- - - ----. ..., __ - 
casings through hollow-s-,tern augers, t3e augers sha l l  be. slowly extracted as the 
sand pack, bentonite s e a l ,  and grout are tremied and/or poured in to  place. The 

, extract ion of the augers w i l l  allow the mater ials ,  being placed through the 
augers, t o  flow in to  the borehole instead of flowing up in to  the bottom of the 
augers causing potent ia l  bridging problems. After the s t r i n g  of v e l l  screen and 
casing i s  plumb, the f i l te r -mater ia l  sha l l  then be placed around the v e l l  screen 
(preferably by the crernie method) up t o  the designated depth. After the f i l t e r  
pack has been ins t a l l ed ,  the bentonite pe l l e t  sea l  s h a l l  be placed (preferably 
by the tremie method) d i rec t ly  on top of the f i l t e r  pack up t o  the designated 
depth o r  a minimum of 2 feet above the f i l t e r  pack. The bentonite p e l l e t  seal 
s h a l l  be allowed t o  hydrate a minimum of eight  hours o r  the manufacturer's 
recommended hydration time, whichever is longer. After the p e l l e t  seal has 
hydrated for the spec i f ied  time, t he  grout sha l l  then be pumped by the tremie 
method in to  the annular space around the casings up to  within 2 feet of the 
ground surface or below the f r o s t l i n e ,  whichever is greater. The grout s h a l l  be 
allowed to  s e t  for a minimum of 24 hours before the surface pad and protective 
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casing are installed. After the surface pad and protective casing rre installed, 
bumper guards shall be inotalled (if needed). The bunper guards (a m i n k  of 

- 3 bumper guards per well) ahall be placed around or incorporatad into the 
concrete murface pad in a configuration that prwidam ru r lmum protection to the 
well. Bach piece of oteel pipe or rpprwod material shall be iaatrllad into an 

. 8 -  to 10-inch diameter hole, to a minimum depth of 2 feet below ground rurface, 
end filled with concrete. As previously atatoC, the bumper guard shall axtend 
&we the ground surface a minimum of 3 feet. The total length of arch bumper 
guard shall be a minimum of 5 feet. 

After the wells have been installed, the outer protactive casing rhall be 
painted with a highly visible enamel paint. Car* must be taken not to introduce 
any paint into the well. The wells shall  be permanently marked with the well 
number, date installed, site name, elevation, etc., etthar on the cover or an 
appropriate place that will not be easily damaged and/or vandalized. 

If the monitoring wells are installed in a high traffic area such as a 
parking lot, in a residential yard, or along the side of a road it might be 
desirable to complete the wells flush with the ground surface and install water- 
tight traffic covers. Traffic covers are deeigned to extend from the ground 
surface down into the concrete plug around the well casing. The cover8 shall 
have seals that make the unit water-tight when closed and secured. The traffic 
covers shall be installed as far above grade as practical to minimize standing 
water and promote runoff. 

E.4.2 Double Cased Welb 

Double cased vells rhall be constructed when there is reason to believe 
that interconnection of two aquifers by well construction may cause cross contm- 
ination, and/or when flowing sands make it impossible to install a monitoring 
vell using conventional methods. A pilot borehole shall be bored through the 
overburden and/or the contaminated zone into the clay confining layer or bedrock. 
An outer casing ( sometimes called surface or pilot caeinga) shall then be placed 
into the borehole and sealed with grout. The borehole and outer casing shall 
extend into tight clay a minimum of five feet and into bedrock a 
minimum of two feet. The total depths into the clay or bedrock vill vary, 
depending on the plasticity of the clay and the extent of weathering and/or 
fracturing of the bedrock. The size of the outer casing shall be of sufficient 
insids diameter (ID) to contain the inner casing, and the 2-inch minimum annular 
space. In addition, the borehole shall be of sufficient size to contain the 
outer casing and the 2-inch minimum outer annular nprce, if applicable. The 
outer casing shall be grouted by either the tremie method or by pressure grouting 
to within 2 feet of the ground surface. The grout shall' be pumped into the 
annular space between the outer casing and the borehole 'wall. This can be 
accomplished by either placing the tremie tube in the annular space and pumping 
the grout from the bottom of the borehole to the surface, or placing a grout nhoe 
or plug inside the casing at the bottom of the borehole and pumping the grout 
through the bottom grout plug and up the annular space on the outside of the 
casing. If the outer casing is set into very tight clay, both of the above 
methods might have to be used, because the clay usually formi a tight seal in the 
bottom and around the outside of the casing preventing grout from flowing freely 
during grout injection. On the other hand, outer casing set into bedrock 
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normally w i l l  have space enough t o  allow grout to  f lov  freely during inject ion.  
A minimum of 24 hours shall  be allowed fo r  the grout plug (seal) t o  "se ta  or cure 

. before attempting t o  d r i l l  through i t .  The grout mixture used to seal the outer 
annular space can be ei ther a neat cement, cement/bentonite, cement/sand, or a 
pure bentonite grout.  However, the sea l  or  plug a t  the bottom of the borehole 
and outer casing s h a l l  consist of a Type I portland cement/bentonite or  
cement/sand mixture. The use of a pure bentonite grout for a bottom plug o r  rreal 
is not acceptable, because the bentonite grout sets or  cures to a gel  and is not 
r i g i d  enough to withstand the s t r e s ses  of d r i l l i n g .  Vhen d r i l l i n g  through the 
s e a l ,  care  s h a l l  be taken t o  avoid cracking, sha t te r ing ,  and/or washing out of 
the s e a l ,  vhich w i l l  be discussed i n  the next section. If  caving conditions 
e x i s t  ao t h a t  the outer casing cannot be suf f ic ien t ly  sealed by grouting, the 
outer casing nhall be driven in to  place with a grout seal placed i n  the bottom 
of the casing, Removal of outer casings, vhich are  sometimes ca l led  temporary 
surface casings,  a f t e r  well screens and casings have been ins t a l l ed  and grouted 
is not acceptable. Trying t o  remove outer surface casings a f t e r  the inner 
casings have been grouted could only jeopardize the s t ruc tu ra l  i n t eg r i ty  of the 
well .  

E . 4 . 3  Bedrock Wells 

The i n s t a l l a t i o n  of monitoring wells into bedrock can be accomplished i n  
tvo ways : 

The f i rs t  method is t o  d r i l l  or bore a p i lo t  borehole through the 
soil overburden in to  the bedrock. An outer casing is then ins t a l l ed  
in to  the borehole by s e t t i n g  i t  i n t o  the bedrock, and grouting i t  
in to  place as described i n  the previous sect ion.  After the grout 
has set, the borehole can then be advanced through the grout seal 
i n to  the bedrock. The preferred method of advancing the borehole 
i n t o  the bedrock is rock coring. Rock coring makes a smooth, round 
hole through the s e a l  and in to  the bedrock without cracking and/or 
sha t te r ing  the sea l .  Roller cone bits are used in s o f t  bedrock, but 
extreme caution s h a l l  be taken when using a r o l l e r  cone bit t o  
advance through the grout sea l  i n  the bottom of the borehole because 
excessive va ter  and "down" pressure can cause cracking, 
eroding(washing), and/or shattering of the seal. Low volume a i r  
hammers have been used t o  advance the borehole, but they have a 
tendency t o  sha t t e r  the sea l  because of  the hammering act ion.  Any 
proposed method w i l l  be evaluated on i ts  own meri ts ,  and w i l l  have 
t o  be approved by a senior s t a f f  geologist before d r i l l i n g  
a c t i v i t i e s  begin. Vhen the d r i l l i n g  i s  complete, the finished v e l l  
cons is t s  of an open borehole from the ground surface to  the bottom 
of the v e l l .  There is no inner casing, and the outer surface 
casing, i n s t a l l e d  down in to  bedrock, extends above the ground 
surface,  and a lso  serves a s  the outer protective casing. If  the 
protect ive casing becomes cracked or  i s  sheared of f  a t  the ground 
surface,  the well i s  open to d i r ec t  contamination from the ground 
surface and w i l l  have to  be repaired immediately or  abandoned. I n  
some instances,  the outer surface casing i s  c u t  o f f  a t  the surface 
or below the surface,  depending on the design, and a separate outer 
protective casing is ins t a l l ed .  Another l imitat ion t o  the open rock 
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well is that the entire bedrock interval serves as the monitoring 
zone. In this situation, it is very difficult or even impossible to 
monitor a specific zone, because the contaminants being monitored 
could be diluted to the extent of being nondetectable. The use of 
open bedrock wells are generally not acceptable in the Superfund and 
RCRA programs because of the uncontrolled monitoring intervals. 
Hovever, some site conditions might e x i s t ;  especially in cavernous 
limestone areas (Karst topography) or in areas of highly fractured 
bedrock, where the installation of the filter pack and its 
structural integrity are questionable. Under these conditions the 
design of an open bedrock well may be warranted. 

2. The second method of installing a monitoring well into bedrock is to 
install the outer surface casfng and drill the borehole (by the 
approved method) into bedrock, and t5en install an inner casing and 
well screen with the filter pack, bentonite seal, and annular grout. 
The well is completed with a surface protective casing and concrete 
pad. This well installation method gives the flexibility of 
isolating the monitoring zone(s) and minimizing inter-aquifer flow. 
In addition, it gives structural integrity to the well, especially 
in unstable areas (steeply dipping shales, etc.) where the bedrock 
has a tendency to shift or move when disturbed. Omitting the 
filter pack around the vell screen is a general practice in some 
open rock borehole installations, especially in drinking water and 
irrigation wells. However, without the filter pack to protect the 
screened interval, sediment particles from the well installation 
and/or from the monitoring zone could clog the well screen and/or 
fill the screened portion of the well rendering it inoperable. 
Also, the filter pack serves as a barrier between the bentonite seal 
and the screened internal. Rubber inf Latable packers have been used 
to place the bentonite seal when the filter pack is omitted. This 
method is not acceptable because the packers have to remain in the 
well permanently and, over a period of time, will decompose and 
possibly contribute contaminants to the monitoring zone. 
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i . 5  WELL CONSTRUCTION HATERIALS 

Well construction materials are chosen based on the goals and objectives 
of the proposed monitoring program and the geologic conditions at the site(&). 
Xn this section, the different types of available materials v i l l  be discussed. 

E.5.1 bl ell Screen And Cus- Materials 

When selecting the materials for well construction, the prime concern shall 
be to select materials that will not contribute foreign constftuents, either by 
leaching or sorption, into the monitoring zone and compromising the integrity of 
the vell and future analytical data. If the monitoring program is designed to 
analyze for organic compounds, stainless steel materials shall be used (where 
applicable). If the monitoring program calls for the analyses of inorganic 
compounds only, then PVC materials may be acceptable. Generally, PVC materials 
are not acceptable for monitoring organic compounds because of their sorption and 
leaching properties. Another concern is to select materials that will be rugged 
enough to endure the entire monitoring period. Site conditions vill generally 
dictate the kind of materials that can be used. A preliminary field 
investigation shall be conducted to determine the geologic conditions, so that 
the most suitable materials can be selected. The best grade or highest quality 
material for that particular application should be selected. Each manufacturer 
can supply the qualitative data for each grade of material that is being 
considered. All materials selected for monitoring well installation shell be 
evaluated and approved by a senior staff geologist prior to field activities. 

Well screen and casing materials generally used in monitoring well 
construction on RCRA and Superfund sires are listed in order of preference: 

(1) Stainless Steel (30G or 316) 
(2) Rigid PVC meeting NSF Standard 14 (NSF UC) 
(3) Other (where applicable) 

There are other materials used for well screens and casings such as black 
iron, carbon steel, galvanized steel, and fiberglass, but these macerials are not 
recommended for use in long term monitoring programs on hazardous waste sites 
because of their low resistance to chemical attack and constituent distribution 
to the ground water. 

In addition to material selection, the minimum diameter for well screens 
and casings used for permanent monitoring wells shall be 2 inches (inside 
diameter) (ID). The wall thickness has to be considered when selecting the 2 -  
inch well screen and casing, because a 2-inch ID screen or casing having e rots1 
wall thickness greater than 1/8 inch will make the outside diameter (OD) 2 1/4 
inches which will reduce the required 2-inch annular space. This is especially 
true for PVC and Teflon@. Schedule 5 stainless steel, which is commonly used for 
permanent monitoring wells has a very thin wall thickness (approximately 1/16 
inch thick) which reduces the 2-inch annular space by only 1/8 inch. However, 
all minimum requirements for well design and installation shall be adhered to 
when selecting the appropriate materials. For example, if the ID of the screen 
-r casing is 2 inches and the OD is 2 1/2 inches, then the borehole vill have to 

at least 6 1/72 inches in diameter to satisfy the minimum requirements. 
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The length of well screens in permanent monitoring wells should be long enough 
to effectively monitor the interval or zone of interest. However, well screens 
designed for long-term monitoring purposes shall normally not be less than 5 feet 
in length. Well screens less that 5 feet long are routinely acceptable in 
temporary monitoring wells where ground water samples are collected for screening 
purposes only. 

E . 5 . 2  Filter Pack Materials 

The filter pack materials shall consist of clean, well-rounded-to-rounded, 
hard, insoluble particles of' siliceous composition. The required grain-size 
distribution or particle sizes of the filter pack materials shall be selected 
based upon a sieve analysis conducted on the soil samples collected from the 
aquifer materials and/or the formation(s) to be monitored. Filter pack materials 
shall not be acceptable unless proper documentation can be furnished as to the 
composition, grain-size distribution, cleaning procedure, and chemical analysis. 
If a data search reveals that there is enough existing data to adequately design 
the vell screen and filter pack, then it may not be necessary to conduct a sieve 
analysis on the formation materials to be monitored. However, all data and 
design proposals will be evaluated and approved by senior staff geologist before 
field activities begin. 

E.5.3 Fi l t er  Pack And Well Screen D e s i ~ n  

The majority of monitoring wells a x e  installed in shallow ground water 
aquifers that consist of silts, clays, and sands in various combinations. These 
shallow aquifers are not generally characteristic of sand aquifers used for 
drinking water. Therefore, a more technical approach rather than an estimative 
approach shall- be taken in the desfgn of filter packs atid well screens for 
monitoring wells, The filter pack and well screen design shall be based (as 
stated above) on the results of a sieve analysis conducted on soil samples 
collected from the aquifer or the forrnation(s) that will be monitored. The data 
from the sieve analysis are plotted on a grain-size distribution graph, and a 
grain-size distribution curve is generated. From this grain-size distribution 
curve, the uniformity coefficient (Cu) of the aquifer material is determined. 
The Cu is the ratio of the 60 percent finer material (D60) to the 10 percent 
finer material (D10) 

The Cu ratio is a way of grading or rating the uniformity of grain size. 
For example, a Cu of unity means that the individual grain sizes of the material 
are nearly all the same, while a Cu with a large number means a large range of 
sizes. As a general rule, a CU of 2.5 or less shall be used in designing the 
filter pack and well screen. 
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Before designing the filter pack and well screen, the following factors 
shall be considered: 

a Select the vell screen slot openings that will retain 90 percent of 
the filter pack material. 

The filter pack material shall be of the size that minimizes head 
losses through the pack and also prsvents excessive sediment (sand, 
silt, clay) movement into the well, 

A filter material of varying grain sizes is not acceptable because 
the smaller particlea fill the spaces between the larger particles 
thereby reducing the void spaces and increasing resistance to flow. 
Therefore, filter material of the same grain size and well rounded 
is preferred. 

w The filter pack design is based on the gradation of the finest 
aquifer materials being analyzed. 

General Steps To Consider In Designing A Filter Pack: 

1. Construct a grain-size distribution curve on a grain-size 
distribution graph from the sieve analysis of the aquifer materials. 
The filter pack design (as stated above) is based on the gradation 
of the fineet aquifer materials. 

Multiply the D30 size (from the grain-size distribution graph) by a 
factor of four to nine (Pack-Aquifer ratio). A factor of four is 
used if the formation is fine-grained and uniform (Cu is less than 
3), s i x  if it is coarse-grained and non-uniform; and up to nine if 
it is highly non-uniform and contains silt. Head losses through 
filter packs increase as the Pack-Aquifer(P-A) ratios decrease. In 
order to design a fairly stable filter pack with a minimum head 
loss, the D30 size shall be multiplied by a factor of four. 

3 .  Plot the point from step 2 on the 30 per cent abscissa of a, grain- 
size distribution graph and draw a smooth curve with a uniformity 
coefficient of approximately 2.5. 

4. A curve for the permissible limits of the filter pack is drawn plus 
or minus 8 per cent of the desired curve with the Cu of 2.5. 

5 .  Select the slot openings for the well screen that vill retain 90 per 
cent or more of the filter pack material. 

The specific steps and procedurea for sieve analysis and filter pack design 
can be found in soil mechanics, ground water, and water well design books. The 
staff geologists and/or engineers shall be responsible for the correct design of 
the monitoring wells and shall be able to  perform the design procedures. 
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E.6 SAFETY PROCEDURES FOR DRILLING ACTIVITIES 

A rite health and safety plan shall be developed and approved by the Health 
and Safety Officer or designee prior to any drilling activities, and ohall be 
followad during all drilling activities. The driller or dasignated oafetyperson 
shall be responsible for the safety of the drilling team perforning the drilling 
rctivi~ier, All personnel conciucting drilling activities shall be qualified in 
proper drilling and safety procedureto. Before any drilling activity is 
initiated, the r t s r  shall be aurveyed with the neceouary detection equipment to 
locate, flag or mark, all under ground utilitien much as electrical lines, 
natural gar lines, fuel t& and lines, water lines, etc. Bafore operating the 
drill rig, a pilot: hole rhall be dug ( w i t h  hand equipment) to a depth of two to 
three feet to check for undetected utilities or buried objects. Proceed with 
caution until a safe depth is reached where utilities normally would not be 
buried. The following safety requirements shall be adhered to while performing 
drilling activities: 

All drilling personnel shall wear safety hats, glasses, and steel 
toed boots. Ear plugs are required and shall be provided by the 
safety officer or driller. 

a Work gloves (cotton, leather, etc.) shall be worn when working 
around or while handling drilling equipment. 

All personnel directly involved with the drilling rig shall know 
vhere the kill switches are located in case of emergencies. 

All personnel shall stay clear of the drill rods or augers while i n  
motion, and shall not grab or attempt to attach a tool to the drill 
rods or augers until they have completely stopped rotating. 

Do not hold drill rods or any part of the safety hammer assembly 
vhile taking standard penetration t e s t s  or while the hammer is being 
operated. 

Do not lean against the drill rig or place hands on or near moving 
parts at the rear of the rig while it is operating. 

Keep the drilling area clear of any excess debris, tools, or 
drilling equipment. 

Do not climb on the drilling rig vhile it is being operated or 
attempt to repair the rig while it is being operated. The driller 
shall direct the vork on the rig. 

Do not move or pickup any drilling equipment unless directed by the 
driller and/or the project leader. 

Each drill rig shall have a first-aid kit, and fire extinguisher 
located on the rig quickly accessible for emergencies. 

Work clothes shall be firm fitting, but comfortable and free of 
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straps, loose ends, strings etc. , that night catch on some moving 
part of the drill rig. 

Rings or other jevelry shall not be worn while working around the 
drill rig.  

The drill rig shall not be operated within a minimum distance of 20 
fee t  of overhaad electrical power li*res and/or burled utilities that 
might cause a safety hazard. In addition, the drill rig ehall not 
be operated while there is lightnix in the area of the drilling 
s i t e .  If an electrical storm awes in during drilling activities, 
vacate the area until it i s  safe to return. 
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A newly completed monitoring well should not be developed for at least 24 
hours after the surface pad and outer protective casing are installed. This will 
allow sufficient time for the well materials to "setm and cure before development 
procedures are initiated. The main purpose of developing new monitoring wells 
is to remove the residual matariala remaining in the wells after installation has 
been completed, and to try to re-establish the natural hydraulic flow conditions 
of the formation, disturbed by well construction, around the immediate vicinity 
of the well. Tbs" aiw:  lonitorlfq '-uFZFiEPI~~-~l:@ed+-&~l:r~ column of 
rater -in', t b 9 " w e l l -  I'a f r ebyokf  a fble:redirran~Yand;th.?.pBY",Zeaperamo; mnd 
~ % f i ~ ; c o n d Z l c t i ~ ~ ~ ~ . - r t r b % X i z e d ' . '  In most cases the above requirements can 
be satisfied; however, in some cases the pH, temperature, and specific 
conductivity stabilizes but the water remains turbid. In this case the well may 
still contain well construction materials, such as drilling mud in the form of 
a mud cake and/or formation soils, that have not been washed out of the borehole. 
Excessive or thick drilling muds can not be Elushed out of a borehole with one 
or two well volumes of purge water. Continuous flushing for several dsys may be 
necessary to complete the well development. If the well is pumped to near 
dryness or dryness, the water table shall be allowed to sufficiently recover 
before the next development period is initiated. Caution should be taken vhen 
using high rate pumps and/or large volume air compressors during well development 
because excessive high rate pumping and high air pressures can darnage or destroy 
the well screen and filter pack. The onsite geologist shall make the decision 
as to the development completion of each well. All field decisions shall be 
documented in the field log book. 

The following development procedures are generally used to develop 
monitoring wells: 

Pump i ng 

Compressed air (with the appropriate organic filter system) 

Bailing 

Surging 

Backwashing ("rawhiding") 

Jetting 

The previous methods can be used, both individually and in combination, in 
order to achieve the most effective well development. The selected development 
method(s) shall be approved by a senior staff geologist before any well 
installation activities are initiated. 
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When a decision is made to abandon a monitoring well, the borehole shall 
be sealed in such a manner that the vell can not act as a conduit for nigxation 
of contamimnts from the ground surface to the water table or,between aquifers. 
To properly abandon a well, the preferred method is to completely remove the vell 
casing and screen from the borehole, clean out the borehole, and backfill vith 
a cement or bentonite grout, neat cement, or concrete. In order to comply with 
state. well abandonment requirements, the appropriate state agency shall be 
notified (if applicable) of monftoring well abandonment. However, some state 
requirements are not explicit and are very interpretive, so a technically sound 
well abandonment method shall be designed based on the site geology, vell casing 
materials, and general condition of the vell(s). 

E,8+1 Abandonment Procedures 

The preferred method shal.1 be to completely remove the well casing and 
screen from the borehole; This may be accomplished by augering with a hollow 
stem auger over the well casing down to the bottom of the borehole, thereby 
removing the grout and filter pack materials from the hole. The well casing 
shall then be removeh from the hole with the drill rig. The clean borehole can 
then be backfilled with the appropriate grout material. The backfill material 
shall be placed into the boxehole from the bottom to the top by pressure grouting 
with the positive displacement method (tremie method). The top two feet of the 
borehole shall be poured with concreee to insure a secure surface seal (plug). 
If the area has heavy traffic use, and/or the well locations need to be 
permanently marked, then a protective surface pad(s) and/or steel bumper guards 
;hall be installed. The concrete surface plug can also be recessed below ground 
surface if the potential for construction activities exists. This abandonment 
method can be accomplished on small diameter (one-inch to four-inch) wells 
without too much difficulty. With wells having six-inch or larger diameters, the 
use of hollow stem augers for casing removal is very difficult or almost 
impossible. Instead of trying to ream the borehole with s hollow stem auger, it 
is more practical to force a drill stem with a rapered wedge assembly or a solid 
stem auger into the well casing and extract it out of the borehole. Wells with 
little or no grouted annular space and/or sound well casings can be removed in 
this manner. However, old wells with badly corroded casings and/or thickly 
grouted annular space have a tendency to t w i s t  and/or break-off in the borehole. 
When this occurs, the well will have to be grouted with the remaining casing left 
in the borehole. The preferred method in this case shall be to pressure grout 
the borehole by placing the treraie tube to the bottom of the well casing, which 
will be the well screen or the bottom sump area below the well screen. The 
pressurized grout will be forced out through the well screen into the filter 
material and up the inside of the well casing sealing holes and breaks that are 
present. The tremie tube shall be retracted slowly as the grout fills the 
casing, The well casing shall be cut off even with the ground surface and filled 
vith concrete to a depth of two feet below the surface. If the casing has been 
broken off below the surface, the grout shall be tremied to within two feet of 
the surface and then finished to the ground surface with concrete. The surface 
pad or  specified surface protection shall then be installed. 

Well casings consisting of PVC material may be more difficult to remove 
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from the borehole than metal casings,  because'of its b r i t t l e n e s s .  I f  the WC 
well casing breaks during removal, the borehole s h a l l  be cleaned out by using a 
drag b i t  or r o l l e r  cone b i t  with the wet ro tary  method t o  grind the casing in to  
small cut t ings t h a t  w i l l  be flushed out  of the borehole by the selected d r i l l i n g  
f lu id .  Another method is t o  use a solid-stem auger with a carbide auger head t o  
grind the PVC casing into small cut t ings  tha t  w i l l  be brought t o  the surface on 
the ro ta t ing  f l i g h t s .  After the casing materials have been removed from the 
borehole, the borehole sha l l  be cleaned out and pressure grouted with the 
approved grouting materials.  A s  previously s t a t e d ,  the borehole s h a l l  be 
finished with a concrete surface plug and adequate surface protect ion,  unless 
directed o thewise .  
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E . 9  CLEARING AND DECONTAHINATION 

All drilling rigs, drilling and sampling equipment, backhoes, and all other 
associrted equipment involved in the drilling and sampling activities shall be 
cleaned and dacontmilutad before entering the designated drill site. All 
equipment should be inspected before entering the site to ensure that there are 
no fluido leaking a d  that all gaskets a d  seals are intact. All drilling and 
associated equipment entering a s i t e  shall be clean of any contaminants that may 
have been transported from another hazardous waste site, theireby minimizing the 
potential for cross-contamination. Before site drilling activities are 
initiated, all drilling equipment shall be thoroughly cleaned and decontminated 
at the designated cleaning/decontcunination area. The following requirements and 
procedures are to be strictly adhered to on all drilling activities. 

Any portion of the drf 11 rig, backhoe, etc. , that is over the borehole 
(kelly bar or mast, backhoe buckets, drilling platform, hoist or chain pulldowns, 
spindles, cathead, etc.) shall be steam cleaned and wire brushed before being 
brought on the site to remove all rust, soil and other mterial which may have 
come from other hazardous waste sites, The drill rig and/or other equipment 
associated with the drilling and sampling activities shall be inspected to insure 
that all oil, grease, hydraulic fluid, etc . , have been removed, and all seals and 
gaskets are intact and there are no fluid leaks. No oils or grease shall be used 
to lubricate drill stem threads or any other drilling equipment being used over 
the borehole or in the borehule without EPA approval. If drill stems have a 
tendency to tighten during drilling, Teflon@ string can be used on the drill stem 
threads. The drill rig(s) shall be steam cleaned prior to drilling each 
borehole. In addition, all downhole drilling, sampling, and associated equipment 
that will come into contact with the downhole equipment and sample medium shall 
be cleaned and decontaminated by the following procedures. 

Cleanwith tap water and laboratory grade, phosphate-free detergent, 
using a brush, if necessary, to remove particulate matter and sur- 
face films. Steam cleaning and/or high pressure hot water washing 
may be necessary to remove matter that is difficult to remove with 
the brush. Hollow-stem augers, drill rods, shelby tubes, etc., that 
are hollow or have holes that transmit vater or drilling fluids, 
shall be cleaned on the inside and outside. The steam cleaner 
and/or high pressure hot water washer shall be capable of generating 
a pressure of at least 2500 PSI and producing hot water and/or steam 
(200°F plus). 

2 .  Rinse thoroughly vith tap vater(potab1e) 

NOTE: Tap water (potable) may be applied vith a pump sprayer. 
All other decontamination liquids (D.I. vater, organic-free 
water, and solvents), however, must be applied with non- 
interfering containers. These containers ah411 be made of 
glass, Teflon@, or stainless steel. This aspect of the 
decontamination procedures used by the driller will be 
inspected by the site geologist and/or other responsible 
person prior to beginning of operations. 
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3 .  Rinse thoroughly with deionized water. 

4. Rinse m i c e  with ~olvent (pesticide grade isopropanol). 

5 .  Rinse thoroughly with organic-free water and allow to air dry. 
Do not rinse with deionized or distilled water. 

NOTE: Organic-free vater can be processed on-site by 
purchasing or leasing &mobile-&ionization-organic filtration 
sys tern. 

NOTE: In some cases when no organic-free vater is available, 
it is permissible (with approval) to ieave off the organic- 
free water rinse and allow the equipment air dry before use. 

6. Wrap with aluminum foil, if appropriate, to prevent 
contamination if equipment is going to be stored or 
transported. Clean plastic can be used to wrap augers, drill 
stems, casings, etc., if they have been air dried. 

7. All downhole augering, drilling and sampling equipment shall 
be sandblasted before Step I1 if painted, and/or if there is 
a buildup of rust, hard or caked matter, etc. , that can not be 
removed by steam and/or high pressure cleaning. All 
sandblasting shall be performed prior ta arrival on site. 

8 .  All vell casing, tremie tubing, stc., that arrive on-site with 
printing and/or writing on them shall be removed before Step 
ill. Emery cloth or sand paper can be ueed to remove the 
printing and/or writing. Most well material suppliers can 
supply materials without the printing and/or writing if 
specified when materials are ordered. 

9. Well casing, tremie tubing, etc., that are made of plastic 
(WC) shall not be solvent rinsed during the cleaning and 
decontamination process. Used plastic materials that cannot 
be cleaned are not acceptable and shall be discarded. 

Cleaning and decontamination of all equipment shall occur at a designated 
area on the site, downgradient, and downwind from the clean equipment drying and 
storage area. The cleaning and decontamination area shall contain a wash water 
and/or waste pit excavated either with a backhoe or other heavy equipment. The 
pit and surrounding area shall be lined with heavy duty plastic sheeting and 
designed to promote runoff of the wash/rinse water into the pit. If a pit cannot 
be excavated, a catch basin can be constructed out of wood and lined with plastic 
to contain the waste/rinse water until it can be containerized. All cleaning of 
drill rods, auger fights, vell screen and casing, etc., will be conducted above 
the plastic sheeting using saw horaes or other appropriate means. At the 
completion of the drilling activities, the pit shall 'be backfilled with the 
appropriate material designated by the site project leader, but only after the - 
pit has been sampled, and the waste/rinse water has been pumped into 55-gallon 
drums for disposal. No solvent rinsates will be placed in the pit unless prior 
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approval is granted. All solvent xinsates shall be collected in separace 
containers for proper disposal. 

Tap water (potable) brought on the site for drilling and cleaning purposes 
shall be contained in a pre-cleaned tank of sufficient size so that drilling 
acrivities can proceed without having to stop and haul water. A stainless steel 
water tank with a minimum capacity of 1,000 gallons is preferred. 

A11 materials used in the drilling activities shall be sampled f o r  QA/QC 
purposes. These materials include drilling mud (dry and w e t ) ,  filter pack 
materials, bentonite pellets, grout (wet and dry), and the tap water from the 
storage tank. Other QA/QC samples shall be collected such as equipment rinse 
blanks, field blanks, etc., in accordance with Sections 4 and B.2. 
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E.10 DRILLING MO 

A syetemof logging all pertinent data collected during drilling operations 
ehall be maintained. The test hole location8 should be recorded and referenced 
to the site map and/or datum baee eo that ea=h location can be permanently 
eetabliehed. It ie imperative that drilling logs be concise, complete, and 
deecribed in a manner that is easily underetood to all who read them The 
following i t e m s  ehall be included in the logging data: 

4 hole number and location; 

description of sol16 and eubsurface conditione (if applicable); 

6 type of drilling equipment, driller, and drilling company (if 
applicable); 

method of drilling; 

type and eize of casing; 

a type and s i z e  of well ecreen; 

depth to will ecreen; 

type of pump and pumping rate; 

drilling and sampling times; 

b depth to water table, and date and time measured; 

b type of eamplee taken and depths from which taken; 

a volume of water purged; 

6 type of well (permanent or temporary); 

b type of sampling equipment and/or cleaning procedure; and 

a depth of sampling and description (if applicable). 
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APPENDIX F 
PIMP OPERATING PROCEDURES 

Ia a11 of tha following procaduras, it rhould ba ursdbrstood the a11 water 
leva1 .ad total  depth '  wuuramaatn w i l l  be deteratnod and purge volunes 
calculated according to- the procedures dercribod in  Section 4.9, Ground Water 
Sampling, and i n  Section 7.7, Ground Water Lave1 h u u r ~ n t a .  

F.l PERISTALTIC PUMP 

When tslativsly small volumes of watar are required for purging and 
mampling, and the water level i r  within the l imi to f  auction (generally around 
25 feet vertical separation between the pump and watef surface) peristalt ic pumps 
can be ued .  These pumps are generally small, li@at-weight and portable and are 
powered by 12-volt batteries. The Branch maintains a uupply of charged 12-volt 
motorcycle batterien to  power thane pumps, 

The application of these 'pumps differ8 with respect t o  purging and 
sampling, The following sections detail  the u e  of peristalt ic pwps for both 
purposes. 

F . l . 2  With a Perfsealtic 

Place a coil  of standard cleaned Teflon@ tubing, equal t o  che well 
depth plua an additional five to ten feet ,  i n  a standard cleaned 
bucket or box which has been lined with clean plastic sheering or  a 
garbage bag. Enough tubing is needed to run from the ground surface 
up t o  the top of the well casing md back down t o  the bottom of the 
well. Thia will a l l w  for operation of the pump a t  a11 possible 
water level conditions in the well. 

Place one end of the tubing into the vacuum s ide  of the peristalt ic 
pump head. Proper airing of the Teflod and s i las t ic  or Tygo* 
tubing ahould allow for a snug fit of the Teflo* tubing inside the 
flexible tubing mounted in  the pump head. 

3 .  Run a short roction of tubing (does not have to be Teflo*) from the 
discharge s i b  o f  the pump head t o  a graduated bucket. 

4. Place the free and of the coil  of Teflon0 tubing into the w e l l  un t i l  
the end o f  the tubing in several feet  belov the top of rhe water 
column. 

5. Secure the Teflon@ tubing to the well casing or other uecure object 
wing slectricfan'e k p e  or  other suitable mans. This w i l l  prevent 
the tubing from being l o n t  in the velZ rhould a l l  of the tubing be 
deployed and come lbocle from the pump head. . 

6 .  Turn on the pump to produce a vacuum on the well s i b  of the p q  
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herd and begin the purge. Observe the pump direction to ensure that 
r vacuum i r  belng applied to the m.nple/purge line. If the 
sample/puxge line is being pressurized, either switch the tubing at 
the pump head or reverse the polarity of the cables on the pump or 
on the battery, 

7 .  Purge the well according to the criceria described in Section 4.7 of 
thie manual. If the pumping rate sxceeda the recovery rate of the 
well, continue to lover tha tubing into the we11 several feet a t  a 
time, as needed, until the drsvdown stabilizer, or the well is 
evacuated to dryness. 

8. For wells which cannot be evacuated to dryness, particularly those 
with recovery rates equal to or very marly equal to the purge rate, 
there may not be complete exchange and removal of stagnant water in 
that portion of the water column 8bove the tubing intake. For this 
reason, it is important that the tubing intake be placed in the very 
uppermost portion of the water column while purging. Standard field 
measurements should frequently taken during this process to verify 
adequacy of the purge (See Section 4.7 for specific details 
regarding purge adequacy measurements). 

F.1.3 m n e  With a Peristaltic P w  

The flexible tubing wed in periotaltic pump heads does not meet ESD 
requirements for samplfng equipment materials of construction for organfc 
compound ampling and, practically speaking, cannot be field cleaned between 
sample locations prior to collecting samples for other paramtern, For these 
reasons, it is necessary t o  use a vacuum container, placed between the pump and 
the well for sample co~lection with a peristaltic pump. This method fs detailed 
In the following s teps .  

NOTE : Samples for purgeable organic analyses c k o t  be collected wing 
' t h i s  method. If mumples for purgeable organ;lc compound analyses are 
required, they must be collected with a Teflonb or stainless eteel 
bailer or by other approved methods. 

I. Disconnect the purge tubing from the pump. h k e  sus the tubing fr 
aecurely attached to the protective caring or other secure object. 

2 .  Cut off that portion of the tubing that was in contact with the 
flexible tubing in the pump head. 

3. Zwert the tubing into o m  of the f a d m  nut fitting. of a Teflon+ 
vacuum container trunsfer cap araembly. 

4. Place a suitable length of Teflon@ tubing between the remaining 
transfer cap assembly ferrule nut fitting md the vacuum side of the  
flexible tubing in the peristaltic pump head. Securely hand tighten 
both fittings. 
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5.  Turn on pump. Water should begin to collect in the transfer 
container (typically a 1-gallon saaple container) within a few 
minutes. If water does not begin to flow into the container within 
five minutes, check the transfer cap fittings and make sure the 
assembly is tightly attached to the container. It m y  be necessary 
to tighten. the ferrule nuts with a wrench or pliers to achieve a 
vacuum in the system. 

6.  When the transfer container is marly full. turn off the pump. 
remove the transfer cap assembly, and pour the sample into the 
appropriate containers. Samples to be analyzed for extractable 
organic compounde, metals, and cyanide can be collected using this 
system. Becaurre the one-gallon (4-liter) containers used by the 
Branch are rinsed with nitric acid during cleaning, they cannot be 
used for collecting samples to be analyzed for nitrogen sensitive 
parameters. A ~ s o ,  as previously noted, samples for purgeable 
organic analyses cannot be collected in this manner. 

7. If additional sample volume is needed, replace the transfer cap 
assembly, turn the pump on, and collect additional volume. The use 
of Teflon@ valves or ball check devices to retafn the water column 
in the sample delivery tubing during the transfer phase, when large 
volumes of sample are required, is acceptable. These devices, 
however, must be constructed so that they may be completely 
disassembled and cleaned according to the procedures in Appendix 
B .  3 .  

8 .  When sampling is completed, all Teflon@ tubing should be discarded 
and not reused. 
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The hit# p u p  is  a small 24-volt DC submersible pump nuitable f o r  purging 
most 2-inch and some 4-inch wells and is avai lable  i n  two d i f f e ren t  diameters, 
1 .75  inches and 2 .5  inches. Operating depths f o r  these pumps range from 
approximately 135 f a e t  t o  150 f ee t .  Maximurn pump rates range from approximately 
1 . 5  gallons per minute, a t  nhallouer dapths, to l e s s  than 0.5 gallon per minute 
a t  the maximum operating depth. For any given depth, the 2.5-inch pump has a 
s l i g h t l y  higher pusping r a t e ,  compared t o  the smaller diameter pump. The pump 
housing fo r  each pump is constructed of 304 s t a i n l e s s  s t e e l  and houses a high 
eff ic iency e l e c t r i c  motor and Taflo* gears ( ro tors ) .  Ws;ter is pulled through 
a fine-mesh stainless s t e e l  screen on the pump bead by the meshing ro tors  and is 
posi t ively displaced through the discharge hose. 

As supplied from the manufacturer, power to the pump is supplted by an 
in t e rna l  power peck comprised of four 6-vol t  gel  c e l l  ba t t e r i e s .  The manu- 
facturer a lso  of fers  an external power pack, containing the same array of bat-  
t e r i e s  as the in te rna l  supply, and a 24-volt DC generator as optional power 
sources. ESD has found tha t  the pumps operate a t  higher r a t e s  and fo r  longer 
periods of time when povered e i t h e r  with the generator o r  with two 12-volt  car  
or  motorcycle ba t t e r i e s  connected t o  provide 24 v o l t s .  

.'. 2 .2  . 1  Control Panel Switch Functions - -  The following is a l ist  of switch 
functions found on the  control panel of the FultzQ pump: 

ON - Supplies power from selected power source t o  pump 
motor. 

OFF - Turns pump o f f .  

INTERNAL - Selects the in te rna l  bat tery array as  the power source 
for the pump. Note: Because the external sources are 
more reliable and provide longer service,  the internal  
batteries have been removed from a l l  ESD pumps. 

EXTERNAL - Selects  an external power source. Source must be 
plugged in to  f ront  panel a t  ex ter ior  source plug. 

FORWARD - Selects  forward operating mode, used t o  pumpwater from 
the source. 

REVERSE - Selects  reverse operating mode, used t o  empty water 
from hose through pump head and t o  flush silt from pump 
screen, when clogged. 

CAUTION : Always turn power o f f  before changing direct ion 
of pump to  prevent damage t o  unit or  fuse 
f a i l u r e  . 
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F.2.2.2 Procedures - -  The following s teps  detai-1 the operation of the 
Ful tze pump when uaed fo r  purging monitoring wells. This pump is not used for  
sampling, therefore,  no sampling procedures a re  included. 

Select external power source t o  be used. If  generator i s  used, plug 
i n  to  external source jack and place generator as f a r  from the well 
as possible in  the downwind d i rec t jon .  If  12-vol t  b a t t e r i e s  a re  
used, connect-bat ter ies  with provided cables t o  provi& 24 vo l t s .  
Bridge the posi t ive post of one ba t te ry  t o  the negative post  of the 
other.  Next, place the red c l i p  from the main supply cable (the 
long cable which plugs in to  the face of the control  panel of the 
pump) on the remaining posi t ive post and place the black c l i p  on the 
remaining negative post .  

2 .  Check pump head to  make sure 7ump and e l e c t r i c a l  connections a re  
secure. 

3 .  Lower pump in to  well ,  placing pump head no more than one o r  two f e e t  
below the top of t h e  water column. 

4 .  Turn pump on and make sure REVERSE/FORWARD switch is  in  FORWARD 
posi t ion.  If the polar i ty  of the  power connection is reversed, the 
amp meter w i l l  def lect  t o  the l e f t  and the pump w i l l  be running 
opposite of the selected d i rec t ion .  Make the appropriare change. 

5.  During normal operating conditions,  the pump should pul l  no more 
than 1 . 5  t o  2 . 0  amps. Newly replaced ro tors  may temporarily p u l l  
slightly more amps. Check rlmp meter on control panel t o  make sure 
pump i s  operating in  t h i s  normal range. 

6 .  Listen ro the pump, as t h i s  is an indication of ,the amount of water 
over the pump. As the water levei  i s  pulled down, the p i tch  of  the 
sound w i l l  increase and become louder. If the water level  is  pulled 
down, lower the pump another one or  two f e e t  and continue t o  observe 
the sound of the pump. 

I f  the water level  is rapidly lowered, caution must be observed as 
the pump is lowered i n  the v i c i n i t y  of the bottom of the well. In 
this region, be sure to  observe the c l a r i t y  of the water and the 
amps being regis tered on the amp meter. If the va ter  becomes 
extremely turbid and the amps r i s e  out of the acceptable range, 
these are  indications tha t  the pump has been lowered in to  s i l t  a t  
the bottom of the w e l l .  If t h i s  occurs, the pump should be momen- 
t a r i l y  reversed to  dislodge the s i l t  from the screen and ro tors .  I f  
more volume is required t o  f u l l y  evacuate the well under these con- 
d i t ions ,  a ba i l e r  may be a more appropriate choice fo r  the remainder 
of the purge. 

8 .  After completing the required purge, remove the pump from the well 
and reverse the motor t o  empty the.pump and hose of a l l  contained 
water. The pump shou ld  be switched off  as soon as the last water is 
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discharged, as running the pump dry may dumnge the rotors. This 
water should be collected with the other purge water and hurdled 
appropriately. The pump and wetted portion of the hose m y  nev be 
decontaminated prior to u ~ e  a t  the next sample location. 

The following tipa and precautione rhould be obsemed for best performance 
and operating conditions. 

1. Watch the hose for  kinks aa the puap is lavsred into the ve l l ,  
particularly checking vhst remains on the hoae frame. Kinks w i l l  
decrease pump performance and vill generally manifest themsalver as 
decreased output with higher amp meter readings. Persistent kinked 
areas can be repaired by several wraps of duct tape to around" the  
hoee and provide reinforcement. Badly kinked hose should be "red- 
taggedu for replacement. 

2 .  Before going t o  the f i e ld ,  the pumps performance should be checked. 
A t  zero head, a properly operating Fultz@ pump should pump 1.1 t o  
1 .2  gallons per minute. If  much less than 1.1 gallons per minute is  
purmped, the rotors should be replaced and the pump re-checked. Worn 
rotors do not merely decrease the pump ra te ,  they also reduce the 
operating head of the pump. 

3 .  nPke sure spaxe fuses are available. The 1.75-inch diameter pump 
heads require 2 .5  amp fuses. The 2.5-inch diameter pump heads 
require 5 amp fuses. 

Remove the ffve screws that  hold the pump head on. Carefully rotate the 
pump cover a t  the v i r s ,  exposing the rotors. With needle-nose pl iers ,  grip each 
rotor  by a tooth and p u l l  it out. Replace with new rotors by pushing them into 
place vith your thumb. Be careful not t o  shave off the sides of the teeth on the 
pump body. Replace the pump cover and five screws. Gently snug the screws in to  
place and back them off one turn. Place the pump in  a bucket of water and, while 
running, gradually tighten the screws. This w i l l  vear off any burrs on the 
rotors and give the best performance. 

No Power to  Aimp 1. Loose connection t o  1. Hake sure c l ips  on 
power supply batteries are snug 

2 .  Water leakage into motor 2.  Return to factory 

b p  Output Reduced 1. Hose kinked 1. Straighten hose 



2. Rotors worn 

3.  Intake clogged 

4. Power supply low 

5.  Silt or sedimnt in 
water 

High Aop Meter Reading 1.  Pump out of water 

2 .  S i l t  or sediment in 
water 
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2. Replace rotors 

3. Reverse ptaq direc- 
tion to clear 

4. Replace batteries 

5. If too bad, diucon- 
Efnue pump use 

1. Lower pump into rater 
column 

Watch amp reading. 
If it exceeds the 
recommended operat- 
ing range, reverse 
direction of pump to 
clear intake. If 
this does not work, 
discontinue pumping 
and use bailer 
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F. 3 W E  DIAHETER ELECTRIC SUBHERSIBIS PUMPS 

Pumps included within this category includa any of the tppical,  large 
diameter (3- inch to 4-inch) e lec t r i c  nubmersiblee , much M GaulM,  Gmmfase, or 
JrcuzziO. Theme pumps are necessary when large amounts of water must be removed 
from walls such as deep, 4-inch monitoring ualla and dr i l l ed  or bored potable 
well8 . 

Theae pumps e r a  generally powered by 120-volt generators and require a 
minimum of two permono f a r  operation. As such, utmost care ahould be observed 
to ensure the safe operation of this equipment, particularly from an e lact r ica l  
hazard standpoint. The following #actions de ta i l  the aafety and operation of 
these pumps. 

1, Place the generator on dry ground or  plastic sheeting as far  as 
practical from the well, in the down-wind direction, and ground it. 
ESD has several grounding kits consisting of a r o l l  of copper wire 
and a grounding rod. Wet the ground thoroughly with tap water a t  
the grounding location, i f  dry, and drive the grounding rod several 
fee t  into the ground. 

2 .  Inspect the e lect r ica l  cord fo r  frays, breaks, exposedviring, e tc .  

3 .  Check the head space of the well for the presence of an explosive 
atmosphere with a combustible gas meter. 

4. With the  current t r i p o d  and spool set-up, a minimum of twa people 
are required to place, retrieve and operate these pumps safely. If 
they are used without the aid of the tripod, i . e . ,  a l l  e lec t r ica l  
and suspension l ines  are spooled separately, at least three people 
are needed to  successfully lower and raise the pumps. 

5 .  Wear rubber safety boots to insulate against shock hazards. 

6 .  If purge water is not collected, df rect discharge away from the w e l l  
and generator, preferably downgradient of area. 

7 .  Hake sure the generator i s  s e t  t o  proper voltage. 

8. Do not add gas or o i l  to the  generator while i t  is running. 

9 .  Carry the generator, gas, and o i l  i n  t r a i l e r  dedicated to  th i s  type 
of equipment. Do not haul th i s  equipment i n  the back of any pas- 
senger vehicle or with any sampling equipment or containers. 
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F.3.3 Pre-loadout Checkout Procedure 

1. Check the o i l  and gasoline i n  generator, f i l l i n g  up as needed. Take 
generator outside and start. Place a load on the generator,  i f  
possible.  

2 .  Inspect the pump and a l l  hose, rope and e l e c t r i c a l  cord and 
connect ions . 

1. Erect t r ipod  over w e l l  head and load hose spool. Connect pump to  
steel winch cable. Using winch crank, lower pump, hose and e lec-  
t r i c a l  cord in to  the well .  If no t r ipod is  ava i lab le ,  lower the 
pump in to  the well by hand. Th i s  w i l l  require a t  least three 
people, one t o  lower pump with the rope, one t o  feed the  hose and 
cord in to  the well ,  maintaining proper tension, and one to  feed 
rope, hose and e l e c t r i c a l  cord from c a r t .  

NOTE : Keep a l l  hose, e l e c t r i c a l  cord and cable off  of the 
ground a t  a l l  times. Do not allow the rope, cord, o r  
the hose to  scrape or rub on the  well casing. 

2 .  Place pump five feet below the top of the  water column. 

3. S t a r t  generator,  then connect power cord from pump. 

4. After s t a r t i n g  pump, c losely observe operation t o  determine i f  draw- 
down is occurring i n  well. If the water l eve l  is not pulled down 
s ign i f i can t ly ,  keep pump a t  i n i t i a l  level  and continue t o  purge. If 
the water leve l  drops, lower the pump to  keep up with the drawdawn. 
Do not allow the  pump t o  run dry,  as t h i s  v i l l  damage i t .  

F.3.5 Baintenance and Precautions 

1. D o n o t p u t u p w e t .  

2 .  Empty hose of contaminated water before leaving sample locat ion.  Do 
not br ing back hose with water i n  it. 

3. Do not pumpdry. 

4. Do not run generator without checking o i l .  

5 .  Dono tpu tpump i n  t r a i l e r w i t h g e n e r a t o r .  
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F .3 .6  Trouble Shoot- 

No Power to Punp 1. Loose connections at 
Pump 

2. Cord unplugged at 
generator 

Generator Running, 1. Pump out of water 
No Pump Output 

2. Hose collapsed or 
kinked 

3. Generator output failing 

Sluggish Discharge 1. Sediment or other 
material clogging screen 

2. Kinked hose 

1. Check wiring at punp. 
Repair as needed. 
(Generator sff 1 1  ) 

2 .  Plug pump back in 

1. Lower pump into water 

2. Unkink hose 

3. Put load on generator 
check output or check 
voltage output meter 

I. Remove material from 
screen 

2. Unkink hotre 
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F.4  Qm BUDDER AND PURGE PWMPS 

The Branch has ~everal QEDa bladder pumps u\d purge pumps (no bladder) 
which can be w e d  for purging monitoring wells. The bladder pumps, when used 
near the top of the vatsr column, have a very low effictency and will generally 
not purge more than 0.5 gallons par minute. The purge p w  , however, can achieve 
pump totes of several gallons per minute in these situations. The efficiency of 
the bladder pumps is restricted by the rigid Teflo* bladder, which requires 
significant hydrostatic head for rapid and complete filling. The purge pump, 
having no bladder, fills much faster under the same conditions. 

Both pumps operate by cycling 4 pressurized gas on and off in a discharge 
and refill cycle. The gas, usually atmospheric air, l a  pressurized and regulated 
by a compressor/regulator combination (controller), vhich can consist of either 
a small, battery powered unit, capable of providing pressure to operate the 
bladder pump at a depth of approximately 75 feet, or a larger, gasoline powered 
unit that will allow operation at depths of over 150 feet. 

F . 4 . 2  Pperation - Bladder P w  

1. Connect air supply hose to "pump supply" connection on controller 
and to brass air connection on hose reel cart. 

2. Lover pump into well and place top of pump several feet below the 
top of the water column. 

3 .  Turn on the compressor. If the gasoline powered compressor is used, 
place as far from the well as possible, in the down wind direction. 

4. Adjust the timing of the discharge and refill cyc les  until maximum 
flow is achieved. 

5 .  Lower pump, as necessary, if water level is reduced in well. 

1. Connect air supply hose to 'pump supplya connection on controller 
and connection on top of pump. Observe flov direction arrow on 
purge pump exhaust adapter. The arrow must point in the direction 
of air flov from the controller to the pump. 

2 .  Attach adequate length of standard garden hose to hose fitting at 
top of pump. 

3 .  Lower pump, air hose and garden hose into water column until top of 
pump is several feet below top of water column. 
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F.4.4 M e  Shoot- 

Compreeaor nmnfng, no 1. Air nupply fittings 1. Check all fittings 
pressure on diacharge loose and tighten 
cycle 

2. Bladder is parfor- 2. Replace bladder 
ated 

3. Exhaust adapter installed 3. Remove adapter and 
in wrong direction replace in correct 

orientation 

Compreeoox running, 1. Obstruction in ball 1. Remove obstruction 
preesure low, no check assembly allowing 
water discharged water to be pushed out 

of pump at check 

2. Air supply fittinge loose 2. Check all fittings 



APPmDIX C 
AIR 1(0IfTOZUWG lflVETY EQUIPHENT 

CIILTmATIOOQ ~~6 

This appmndix givom mpeciflc procedures to ba foll- wbro ca l ib ra t ing  ai r  
monitoring Lnrtsummtatioa. Tha calibratFons &find in thsm procd&i w i l l  
r u .u l t  in irutruarrat rrapaaae rccurrcy within +h. oaprbilitios of tbo 
~ ~ n t m .  Whila it i. not A m p r a t h a  that t h o  hatnsmmts k -10 sf 
apr ra t ing  at  a high dagrn of malytieal precimlon urd mmrrcy, it i m  aaceamary 
that arlibrationm damnmtrfite proper opmratlon of thm maitor urd f n m k  that 
rmaults gltn an acceptably accurate indicat ion of conditionm upoa which tq b a u  
mafaty deeimiona and actions.  

G.1.2 Calibrat ion Oamea 

A l l  c a l i b ra t ion  qammss w i l l  be c e r t i f i d  by tkir mupplier to k of a 
specified and known concmntr&tion. The concmntrationm of calibration ga8mr w i l l  
be within a relevant  rango of reaponme fo r  the air  mnltora, but w i l l  not axcead 
any fl-ility or t o x i c  urpomure limit . .  C81Lbration mirturom and approximate 
concantration8 for specific air monitor. w f l l  be ae follows: 

Flame Ionizat ion 
Detector Mathane i n  A i t  75 P P  

Photo-f onizat  ion 
Detector Toluene i n  A i t  100 ppm 

Cam cylindere will not be ment t o  t h e  f i e l d  i f  they contain 1e.m than 
one-fif th of thmir f u l l  capacity. Cylfndmrm below the r q u i r a d  volunw will k 
u t i l i t e d  i n  t h e  warrhouae f o r  oquipmnt checkout and nuintenanem. 

0.1.3 m i b r a t i o n  E w n s  

All calibration. w i l l  conmimt of introducing a gar of kncnm concentration 
to thm - tot  a t  atmoaphoric pmasure. Und.r no c ~ t ~ a  w i l l  it k 
aceaptable to  rttmnpt ca l ib ra t ion  whrn tho monitor i m  meuurlng gar 
concurtration8 blow or ataomphotic promrum. 

To insure  rtable prammuta of tho ca l ib ra t ion  gam, a ua l ibra t ion  &fold 
m y m t m  w i l l  k uaed. Thm mutifold w i l l  conmlmt of a 'TD fitting, a -fie bag, 
T e f l o n .  tubing, and fitting.. T h e  Tmflo* i m  dttk for calibration at tha . Tha ca l ib ra t ion  gas cylindor vi l l  b. ammctrd to the 'TL f l t tFI1Q with 

LO* 80 tbt gU8 w U ~  f l a w  -8ight w g h ,  tb. top of tb. 'Tm 'to 1 
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Teflon. bag. Th. -T9 fitting .aQ tubkg will ba purged wlth calibration gem 
prior to commction of thm Tmflon@ bag. Tb. bottom or mid.. port of the 'Ta will 
k connmctod via T.fl& tubing to a mtainlmam mteal quick dimconnect. Once the 
T e f  lo* bag h.8 boon f illd with gar, thm gam cylhchr flow will be t u m d  off . 
Thm monitore8 probe will k connoctod to tk. manifold via the quick dieconnect 
end allowad to 8.mplo thm contentm of +ha tmflon bag. 

It ir tsquirmd that monitors k calibrated .rcb tinw thoy arm turned on. 
lbrm f q m n t  calibrations mro encouragmd if m.mplor8 f-1 that field coaditionm 
a d  h a w  warrant. ?-nt chmck5.ng of modtor ~~ or prop.r mettinq and 
-ration of 41- im ellc0u~ag.d. Prior t o  turn- off tho monitor, a pomt 
calibration chock will be performmd. Thim check will follow tb. m u  proadurea 
as the initial calibration except that no adjumtmentm will bm made to the 
aronitox. Inmtead, the rmmponmu will mFmple ba loggad in the field book. 

Calibrmtionm will bm docununtod in tho f imld log book. The mntry noede to 
include the following informatfont 

Data 
T h  

Monitor'm fD # 
Battery Check Reaponme 

Alarm Respanme 
Fuel Levml (FID) 

Calibration Oam Oonwntratien 
Xnmtrumnt Rsmponse 
Operatorom Initial. 
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- 
G . 2  M A  MODEL 260 COMBUSTIBLE GAS AND OXYGEN ALARH 

The HSA Modal 260 Combustible Gas and Oxygen Alarm in a hand-carried, 
battery oparatsd instruaent. It is used to oample atnospheres for combustible 
gases or vaporr and oxygsn content and warn the user *en pre-determined 
concentrations of either are reached. The monitor will only Qtect  combustible 
gases urd vaporr in air. It will not indicate the preeence of conbustible 
airborne mists or dusts such as lubricating oils, coal dust, or grain dust. 

GK OF A ON THIS DOES NOT G U m  - 
G . 2 . 2  Berational Checks 

1. Connect probe l ine  to monitor's water drop-out bottle. Check probe 
fitting and water drop-out bottle fitting for tightness. 

2, Place the monitor's "ON-OFF" swftch in the "HORN OFFn position. 
Note that the monitor's " X  OXYGENw and " X  LEL" meters respond 
upscale, then stabilize. Note also, that the oxygen alarm and LEL 
alarm lights are illuminated, the green flow indicator is flashing, 
and the wFLX)Ww indicator float is vibrating audibly. 

3. Press the *RESETw button and observe that both "ALUM* l i ght s  go 
out. 

I .  Press the "CHECK" button and record the battery reading from the ' X  
LEL* meter. 

5. Set the " X  OXYGENn meter to read 20.8% using the "CALIBRATE 02" 
knob. Likewise, set the " X  LEL" meter to read zero using the "ZERO 
LEL" knob. 

6. Place the monitor's function switch to the *ONa position. 

7 .  Leak check the monitor by placing your thumb tightly over the probe 
l ine  in le t .  Observe that the monitor's pump stops. O b s e r v e  also 
that when the " X  OXYGEN" meter falls to around 19%.  the "ALARM" 
light illuminates and the alarm horn sounds. 

0 .  Remove thumb from probe inlet line. When "2 OXYGENw meter returns 
to 20.82, press *RESETm button. 

9. Rotate the "ZERO LEL* knob clockwise until the "AZARMw light 
illuminates and the alarm horn sounds. This should occur at about 
25% of LEt. Return the LEL meter to a reading of zero and reset the 
alarms. 
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1. Assemble a calibration manifold as described in 6.1.3, Upon 
introduction of the calibration gas to the monitor, the LEL response 
should be around 50%. Record the response. 

2 .  Disconnect the monitor from the calibration omnifold and reset the 
alarms. 

3 .  Insure that the function switch is in the "ON" position and that the 
green flow indicator is steadily illuminated. 

4 .  Attach probe to the probe line. 
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. 3  CENTURY MODEL OVA-128 ORGANIC VAPOR ANALYZER 

Ths Century Ho&l OVA-128 Organic Vapor Arulyzer is deoigned to &tact 
organic materials in air. It user a hydrogen flame fonization detector (FID) as 
its detection prfneiple. Thir detector allowe the monitor to tarpond t o  a vide 
variety of organic com~oundc , but limits f te meneitivity t o  around 10 ppm undar 
ideal circums tancan. 

I .  Connect the hand readout unit'a electrical and pneumatic flttings to 
the side pack assembly. 

2. Connect probe to the hand readout unit. 

3. Place the "PIMP" switch i n  the ON position. Check the battery's 
condition by placing the "lNSTRm switch to  the BATT position and 
oboerve the response on the hand readout unit. 

4. Place the "INSTR" switch in the ON pos i t ion ,  

5. Set the "Calibration Switch* the the "X10" pos i t ion .  

6 .  Use ti., "CALIBRATE" knob t o  set the readout t o  a reading of 6. Using 
the Aiarm Level Adjustment Knob on the back of the readout, obtain 
an audible response to the reading of 6. 

7. Set the "Calibration Switch" to the "Xl" position. 
\ 

8 .  U s e  the "CALIBRATE" knob to set the readout to a reading of 0, and 
check that the flame-out alarm is audible. 

9. Place the "PUnP" switch in the ON position and observe that t h e  
'SAMPLE FLOW RATE" indicator shovs flow. 

10. Open the 'H2 TANK VALVEm and the *H2 SUPPLY VALVE" one turn each. 
A l l o w  fuel to  flow for about 1 minute. 

11. Press ignitor  button and hold unti 1 readout unit indicates fgnition. 

12. Uoe 'CALIBRATE* knob t o  s e t  readout t o  a reading of 0 .  (Note: 
amall positive offset above 0 may be necessary to prevent activation 
of the flame-out alarm.) 
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1. Assemble a calibration manifold as described in G.1.3. using methane 
as the calibration gas. (Remember to omit the use of s Teflon@ 
bag. ) 

2.  Set the "CALIBRATION SWITCH" to t?le appropriate position for the 
concentration of the calibration 8.3. (UlUally X10) 

3 .  Connect the instrument's probe to the calfbration manifold and allow 
it to sample the calibration gae. 

4. The readout should indicate close to the concentration of the 
calibration gas plus any offset which may have been added. 

5. Place the "CALIBRATION SWITCH" in the "Xl" position before 
entering the s i t e .  
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G.4 PHOTOVAC T I P  I1 PHOTOlONIZATION DETECTOR 

The Photovac T I P  I1 is designed t o  detect primarily organic materials in 
air .  It uses a photoionization detector (PZD) as its method of operation. The 
instrument is capable of measuring concentrations down to about 1 ppm sensitivity 
for certain compounds. It is important to  realize that this sensitivity is not 
achievable for all compounds. Some materials will result in a very low response 
on the PID in relation to their actual concentrations, while others well not 
respond at all to the detector's ionization energy. As a general rule, the PID 
should not be used to monitor for compounds whose structures contain only single 
bonds. 

ENVIRONMENT IS SAFE, 

(3.4.2 berational Checks 

1. Press the "POWER" switch to turn the instrument on. After a few 
seconds, the pump motor should start running. 

2 .  Observe that the "LOBAT" (Low Battery) indication is not displayed 
on the LCD. 

G.4.3 Calibration 

1. Ul.Zock the "ZERO" control by turnfng the locking ring clockwise. 

2. In a "Background" type of atmosphere, adjust the "ZERO" 
potentiometer until the LCD reads approximately zero. Return the 
locking ring to the locked position. 

3. Assemble a calibration manifold as described in G.1.3 using toluene 
as the calibration gas. 

4. Connect the instrument's probe to the calibration manifold and allow 
it to sample the calibration gas. 

5. The LCD should indicate close to the concentration of the 
calibration gas. If not, unlock the "SPAN" control by turning the 
locking ring clockwise. Adjust the "SPAN" control until the LCD 
reads approximately the concentration of the calibration gas. 
Return the locking ring to the locked position. 
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G . 5  HNU MODEL PI. 101 PHOTOIONIZATION DETECTOR 

G. 5.1 Jntroduction 

The lNI.7 model PI 101 is designed to detect primarLly organic materials in 
air. It uses a photoionization detector (PID) as its method of operation. The 
instrument is capable of measuring concentrations down to about 1 ppm sensitivity 
for certain compounds. It is important to realfze that this sensitivity is not 
achievable for all compounds. Some materials will result in a very low response 
on the PID in relation to their actual concentrations, while others will not 
respond at all to the detector's ionization energy. As a general rule, the PID 
should not be used to monitor for compounds whose structures contain only single 
bonds. 

J'HE LACK OF A RESPONSE ON THIS METER DOES NOT GUARANTEE THAT THE 
ENVIRONMENT IS SAFE. 

G.5.2 O~erational Checks 

1. Connect the probe to the meter case of the instrument. 

2 .  Place the function/range switch in the "BATT" position and note the 
meter's response. 

3 .  Place the function/xange switch in any of the three range positions. 
Listen closely to the probe for a humming sound which indicates that 
the sample fan is operating. 

I. Place the function/range switch in the "STANDBY" position. Use the 
"ZERO" potentiometer to adjust the meter reading to zero. 

2 .  Assemble a calibration train as described in 6.1.3 using toluene as 
the calibration gas. 

3 .  Place the instrument's function/range switch in the appropriate 
range for the calibration gas (usually 0-200). 

4. Connect the instrument's probe to the calibration manifold and allow 
it to sample the calibration gas. 

5. The readout should indicate close to the concentration of the 
calibration gas. If not, use the "SPAN" potentiometer to adjust 
the meter to the appropriate response. 

6. Place the function/range switch in the "0-20 ppmn position before 
entering the site. 
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C.6 WDLUH MODEL 3 RADIATION SURVEY HETER 

The Ludlum Hodel 3 io a portable radiation survey meter. The ins tmeri t  
is set for 900 volt Geiger-Muller Tube (Gm) measurement of beta and gemma 
radiation. The range of the meter is from 0 to 200 milliroentgen per hour. It 
is important that the operator realizes that this mater will not respond to most 
alpha radiation. 

CK OF A W P O N S E  ON THIS METER DOES NOT GUARANTEE THAT IME 
W X R O N H E N T  IS SAFE,. 

C . 6 . 2  berational Checks 

1. Place the multifunction svitch in the "SAT* position and note the 
meter's reading. 

2. Place the multifunction switch in the "X0.1" position, the F/S 
switch in the "SW position, and the "AUDIOw switch in the "ONa 
position. Note that an audible clicking sound can be heard while 
the meter is counting. A f t e r  a few seconds, press the "RESw button 
and note that the meter returns to zero. 

G.6.3 Calfbration 

1. Read and record the background radiation level. 

2 .  Place the GMT probe flat against the casing of a certified Sr90 
s < L T . ~ L  7 2 .  

3 .  Adjust the multifunction switch until the meter reading remains on 
scale. 

4 .  Read and record the meter's response. 

5. Calculate the detector's efficiency as follows: 

E - peter Reedinn - - Backeround 
Activity 

6. Check that the calculated efficiency is within + 0.1 of the 
efficiency rating placarded on the m e t e r .  

7. Set the multifunction svitch to "X0.1" before entering the site. 
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APPENDIX H 
STANDARD UASTECSATER n E U )  HETH0WUXt"Y 

Fiold I4athodology at Uaoteuater Treatment P l a n t s  (UUTPa ) ranges from actual 
in-situ rsruurements of pH urd dissolved oxygen ( W ) ,  to procens control tests 
ruch u aludge aettleability, sludge blanket depth ncasur.senta, urd mixed ltquor 
micro~copic eauminatioru. Field analytical procedures auch u bb, pH, end TRC 
are covered in &tail in Section 6 and Appendix D. Standard sampling procedures, 
including the collection of samples for trace organic compound analy~is, are 
presentmd in Section 4 of the S O W .  

H.2 PROCESS CONTROL TESTING 

The "EPA Activated Sludge Process Control Testingu handbook is the standard 
reference for activated sludge process control testing by Branch personnel (1). 
Additional references are available that provide a more comprehensive evaluation 
of the methods used to complete a diagnostic evaluation (DE) at a W P  (2,3). , 
Completion of the Sacramento "Operation of Wastewater Treatlpent Plantsa course 
is a requirement for all Branch personnel prior to serving as the project leader . 
on a DE (4). A project leader should also be familiar vith the procedures for 
conducting a comprehensive performance evaluation (CPE) at UWTP (5) .  

H.3 PROCESS CONTROL TESTS 

The s i x  basic activated sludge process control tests are: 

Sludge Settleability (eettlometer) 

Centrifuge Spins 

Aeration Basin DO Profiles 

Oxygen Uptake Rare (OUR) Measurements 

Hixed Liquor Microscopic Examinations 

Sludge Blanket Depth (SBD) Measurements 

For each of the s i x  basic rests the "EPA Activated Sludge Process Control 
Testing" handbook discusses the objective of the test, equipment needed, 
procedure, and interpretation of the test results. 

H.4 REFERENCES 

1. US-EPA, "Activated Sludge Proceas Control Testingw, ESD, Water Compliance 
Unit, Athens, GA, 1990. 

2 .  US-EPA, *Process Control Hanu1: Aerobic Biological Treatment Facilities 
HD-llU, EPA 430/09-77-006, Office of Water, Washington, D.C., 1977. 
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3. nhtcalf urd Eddy, Inc., uUutew8ter k.ginaering: Traataent, Dirpom.1, 
Reusem, XcGraw-Hill Book Co., New York, NY, 1979, 

4. California State Univeteity - Sacramento, 'Operation of Wutewater 
Treatment Plants - V o l u ~ ~ e e  I, 11, IIf", Sacramanto, California. 

5 .  US-EPA, wRet+ofitting POIUS", EPA 625/6-89/020, Cantar for Erwlrotllwntel 
Rerearch Information, Cincinnati, Ohio, 1989. 
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APPEWDIX I 
SATURATION MONITORING 

Each monitor ia received and shipped with the follwing items: 

Sampler Body 1 
PMl0 
Head 1 
Filter Holders 2 
Rechargeable Battery Packs 2 
Battery Charger 1 
Sampler Hanger 1 
Storage Boxes 2 

A general description of the individual components is listed below: 

I l l  Sam~ler Body 

The sampler body is constructed of 6- inch PVC sewer pipe, approximately 18 
inches tall. Each end has a PVC cap. The bottom end cap is screwed to the 
sampler body, and has three triangularly spaced metal connectors. These 
connectors fit into the battery pack. The bottom cap also has two clasps to hold 
the battery pack onto the sampler. The top cap serves as the mounting for the 
circuit board. A ~ z e s s  to the board is gained by first removing the bail handle 
assembly running diametrically through tho sampler body. The sampler pump i~ 
mounted directly on the circuit board. Also mounted to the top cap is a female 
quick disconnect fitting for connecting the entire filter assembly. 

1.1.1.1 Circuit B o d  - -  Controls for the saturation monitor are located 
on the circuit board (figure 1.1.1). The four control buttons located near the 
top are used to start and stop the unit, and to set and program the timer. The 
calculator is used as a flow totalizer. The four potentl~meters (pots) located 
around the board are used to set different parameters. The rotameter gives an 
immediate reading of the current flow. Two switches located near the bottom of 
the board controls battery power and a pulsing circuit. The M battery I. ured 
to power the timer and calculator. 

1.1.1.2 Control Buttons - -  The four control buttons perform the folloving 
functions: 

By-passes the low battery voltage 
shutoff 
Manual ON/OFF control 
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3 Set 
4 Function 

2 6 4  Pressed together will reset timer L 
program 

1.1.1.3 Potentiometers (POT) - -  The four pots have the folloving 
functions : 

1 Controls low battery voltage setting 
2 Controls pulse circuit pump off time interval 
3 Controls pulse circuit pump on time 

interval 
4 Controls pump speed - flow 
1.1.1.4  pi^ Switches - -  These two switches: 

Pump power ON/OFF, switch 1 
• Pulse Circuit ON/OFF, switch 2 

I. 1.1.5 Calculator - -  The electronics of the sampler vas designed so that 
by imputing the correct pump calibration figure, the cal.culctor will keep a 
running .total of the units of air flow sampled. Each time the pump rotates a 
signal is sent to the calculator telling it to increment the total value by the 
input calibration value. 

1 . 1 6  - -  The timer can be programed for -up to two ON/OFF 
sequences for Monday through Friday operation. This means the sampler can be 
progrsmmed to turn on and off twice, a t  the same time Monday through Friday. 
Saturday and Sunday programming can have only one ON/OFF sequence. Hovever, 
Saturday and Sunday can have independent sequence times. Detailed information 
on timer programming can be found in Figures 1.1.2 through 1.1.5. 

1 . 1 7  w e t e x  - -  The rotameter gives 8 measurement of the flow. To 
achieve the P N  separation the actual flow should be 5 llters/minute. 

The PMlo Head consists of three pieces, the cap imde, from a 2 -5-inch WC 
pipe cap, a 2.25-inch PVC tube connected with a 47m Nuc1epor.e screw cap, and the 
PMI0 sgparator. made of Tef lo*. 

1.1.3 Filter Holders 

The filter holders are 47mm Nuclepore Filter Holders with a 47mm under 
filter drain disk in each. 

1.1.4 Batten Pecks 
\ 

The rechargeable battery packs are constructed from 2- to 6-inch PVC end 
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.s joined by a short piece of 6-inch PVC pipe. The batteries are two 6-volt 
.ained in series and are racharged from a plug located on the side of the pack. 

The .ampler hanger is constructed of aluminum and when mounted will hold 
the mampler by the PVC caps of the handla assembly. 

The ampler boxes will hold all of the equipmant above except for the 
sampler hanger. 

The following equipment is equally essential to conducting a saturation 
monitoring study. 

Sampler Hanger Pole: commercial grade, telescoping, 8-foot, aluminum 
painter's extension pole 

Chimney Clamp: TV antenna mounting brackets, two needed per sampler 

Mounting Pipe: approximately 2 feet long 

Tin Snips: for removal of mounts at end of study 

Extension Ladder: 8 - 10 feet 
Thermometer. Barometer 

Wrenches, Socket Set 

100-gm Tube Apiezon M Grease 

2L n-Hexane: reagent grade 

500-1000 mls Poly Squeeze Bottle 

100 mls Dropper Bottle 

Teflon@ Forceps: non-serrated 

Plastic Sandwich Bags 
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Circuit Board 

I 

i CONTROL BUITONS CALCULATOR: 1 

1 USED AS TOTALIZER OF FLOW 

1 r -  - -  
- _ I -  --., 

I VOLTAGE ' I 
.--. L - - - - - . . . 

: ' I TIMER ' .- - 

8 ,  
Ilmin 

I ' -- AIR 
-- 10 

- - - -  

LOW BAl-r ERY 
LED 

POT *2 
PULSE CIRCIUT 
PUMP OFF TIME 

.- 
- 

. -. 

POT r3 1 - 2 -3-  - 
PULSE CIRCIUT 
PUMP OH TIME 0 ,  . - -- - 

1 2  
0 . -  - - 
Y 
L SWITCH #I: ONiOFF 

SWITCH U2: PULSE ClRClUT ON'ofF 

POT *4 
- 

I . FLOW ADJUST 
. . 

PUMP 



FIGURE 1.1.2 
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CONTROL BUTSONS 
t 2 3 4 TIMER 

CONTROL BUlTONS 
I = LOW Battery Rbnet 
2= Manual OnfOW 

[ WOTU WE TM FR U EU ] 3= Sot Day/Tlrnr 
4= Functlon 
2 L 4= Reset Program 

SETTING THE TIME 
I- Prew button #4 once 
2- Pro88 button rY3 untll current day 

@how8 In tlmer window 
3- Prrsr button #4 once 
4- Hour wlll tlarh In tlmer wtndow 

Preu button #3 for doslrod hour 
S Press button #4 once 
& Mlnutos wlll flash In tlmer window 

Prow button #3 tor derlred mlnutes 



PROGRAMING 

S e c t i u r ~  So. 1.1 
Kevision X I ) .  O 
Date: 2 / 1 / 4 1  
Page b of b 

WEEKDAY OPERATION 

SET PROGRAM START TlME 

I- Presr button #4 once 
2- Hour wlll flash in tlmer wlndow 

Press button #3 for deslred start hour 
3- Press button #4 once 
4- Mlnuter wlll flash In tlmer wlndow 

Press button #3 for deslred mlnutes 

SET PROGRAM END TlME 

1- Press button #4 once 
2- Hour wlll flash In tlmer wlndow 

Prerm button #3 for deslred end hour 
3- Presr button Y4 once 
4- Mlnuter wltl flaah In tlmer wlndow 

Press button #3 for deslred mlnutes 

(Repeat atepa for startiend tlmes for dsrt/rlop prosram 2 If needed.) 
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Saturday Program 

SET PROGRAM START TIME 
t 2 3 4 SATURDAY OPERATION 

1 - Press button #4 once 
2- Hour will flash in timer window 

Press button #3 for desired start hour 
3- Press button #4 once to enter 
4- Minutes will flash in timer window 

Press button X3 for desired minutes 
5- Press button #4 once to enter 

and advance to next program 

SET PROGRAM END TIME 
SATURDAY OPERATION 

1 - Press button #4 once 
2- Hour will flash in timer window 

Press button #3 for desired end hour 
3- Press button #4 once to enter 
4- Minutes will flash in timer window 

Press button #3 for desired minutes 
5- Press button #4 once to enter 

and advance to next program 



FIGURE 1.1.5 

Sunday Program 

SET PROGRAM START TlME 
SUNDAY OPERATION 

1- Preu button #4 once 
2- Hour wlll '?lash In tlmcrr Wndow 

~ r k  button #3 for daairad start hour 
3- Prom button I4 once to enter 
4- Mlnutrr wlll flash In tlmrr wlndow 

Press button #3 for desired mlnutes 
6- Prass button #4 once to enter 

and advance to next program 
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SET PROGRAM END TlME 
SUNDAY OPERATION 

1- Prom button #4 once 
2- Hour will fhmh In tlmer wlndow 

Prur  button #3 for deslnd and hour 
3- Pram button #4 once to mnter 
4- Mlnutss wlll fbrh In tlmer window 

Pram button #3 tor derlred mlnutet 
6- P n u  button W4 once to enter 

and rdwncm to naxt program 
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This mampling technique does not comply with EPA9r ambient air monitoring 
regulations for PKlo samplfng. The mathod has bean r h m  to reprerent effective 
and efficient meam for  the collection of qrulity PHlo data. All rampling 
informution should be recar&d on data sheets aa ahawn in Figure 1.2.1. 

There ohould ba general conformmnce to 40 CFR, Part 58, Appendix E 
regarding probe criteria. Tha portable pHxb .ampler, rhould be positioned vith 
the intake upward end located in an unobstructed area 8t laaot 30 cm from any 
obstacle to air flow. Accessibility to the units under all weather conditions, 
security of the monitoring personnel and aquipmant, should be considered when 
deploying the samplers. 

1.2.3 Filter Media 

All filters must be visually inspected for defectsbefore initialweighing. 
Defective filters must be rejected. Batches of filters containing numerous 
defects should be returned to the supplier. The following are specific defects 
to look for: 

Pinhole - a small hole appearing as a distinct and obvious bright 
point of light when exmined over a light table or screen, or as a 
darn spot when viewed over a black surface. 

Loose Haterial - any sxtra loose material or dirt particles on the 
filter that must be brushed off before the filter is weighed. 

Discoloration - any visible discoloration that might be evidence of 
s contaminant. 

a Filter.Nonunifomity - any obvious nonuniformity in the appearance 
of the filter when viewed over a light tubla or black ourface that 
might indicate gradations in porosity across the face of the filter. 

Other - e filter vith any imperfecrions not described above, such as 
irregular surfaces or other results of poor filter construction. 
(Note: Quartz filters art susceptible to sloughing at the edges as 
a result of mechanical handling.) 

Filters should be kept in protective cassettes and the unexposed filters 
must never be folded. The analytical laboratory (and/or filter manufacturer) 
will give each filter an ID number, which will be marked on two labels and 
attached to the filter cassette. 
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2 5 1  -tor -- A t  every 7th sample, the impaction stage 
should be cleaned and regreaaed under a laboratory fume hood (preferably) o r  any 
well vent i la ted  area (even on-si te)  as follows. 

Disconnect the  impactor sect ion froa the f i l t e r  assembly and remove 
the r a i n  cap.  

Pushing with thumbs from the bottom, remove the impactor. 

Rime the impactor from top t o  bottom with h e m e  using the squeeze 
b o t t l e ,  with par t icular  a t tent ion  t o  the inpaction stage with 
concentric, grooved rings. Allow the impactor a i r -dry .  

Prepare a mixture of hexane and Apiezon H grease (1/2-inch length 
grease to 100 m l s  hexane) i n  a dropper bot t le .  Vigorously shake the 
mixture u n t i l  f ree from grease globs and is of a f l u i d  consistency. 

Put a large drop o r  two of the hexane grease mixture (cloudy 
solution) on the impaction stage. The drop should flow eas i ly  t o  
the edge of the stage. 

Inspect o-rings on impactor f o r  f i t n e s s  and replace i f  necessary. 
Carefully r e inse r t  impactor from the top u n t i l  top of the nozzle is  
f lush with the top of the tube. 

1.2.5.2 b t t e r v  Pack Prenaration - -  The voltage on each recharged bat tery 
pack 'should be checked with a volt-ohm meter (VOM) pr ior  t o  load out: 

Insert the VOM probe into the green socket and i n  turn, each of the 
two white pickups. The voltage reading should f a l l  nominally around 
1 2  vo l t s .  

I f  the voltage reading is less than 12 v o l t s ,  take bat tery pack 
apar t  and look for  loose connectione. Sometimes, the f i t t i n g s  t o  the 
cover become loose and can be fixed by insert ing a s tar red  
compression washer in to  the connection. 

I. 2.5.3 M n e  Batterv Pack on S a  - -  Place charged bat tery pack 
beside aampler. Unclamp two side c l i p s  a t  base of sampler. 

L i f t  sampler off used bat tery pack and place oaanpler on charged 
bat tery  pack. Note: There are  three pins  on the bottom of the 
sampler. The pin c loses t  t o  a oide c l i p  goes t o  the green 
receptacle on the bat tery pack. 

Reclamp the two s ide  c l ips .  (Care must be exercised i n  transporting 
the ba t tery  packs t o  avoid jos t l ing  and subsequent cracking of 
p l a s t i c  charging jacks.) 
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1.2.6.1 General - -  After the sampling system has been assembled and 
calibrated, it can be usad to collect air samples. Place sampler on a firm level 
surf ace. 

1.2.6.2 pttach a Clean Fi.J.&x 

Remove the outside plastic bag from the double-bagged clean f i l t e r  
assembly in the transport case. Place bag in an area where it will 
remain dry. 

Attach clean filter assembly at the quick-disconnect. Remove the 
plast ic  bag and quickly screv the assembly ring of the impactor 
section back onto the top of the clean filter assembly. 

Record the number of  the clean f i l t e r  assembly on the PMlo Saturation 
Monitoring Data Sheet (Figure 1). Label filter base with ID number 
for filter. 

1.2.6.3 P r e ~ a r e  Ssmaler for Run 

Unscrew either cap of bail assembly bar and remove bail assembly. 

Lift pump and timer assembly out by the top cap and support the 
mounting board on the edge of  the sampler casing, taking care not to 
pull  the connecting wires loose. Do not jar the pump hose fittings. 
Hold the top cap and do not grasp center electronic board. 

1.2.6.4 Verifv Sampler Operation Seauence 

Verify correct time of day, and week an timer LCD. 

To s tart  pump and obtain the beginning flow rate,  key the "on" 
button on timer pad to start  pump. 

Determine if air is moving through the f i l t e r  assembly by removing 
the rain cap and placing hand (or heavy m i l  plastic bag) over the 
f l o w  nozzle. The rotameter w i l l  take up to two. minutes to drop to 
zero. If the rotmeter reads less than a couple hundred ml/min this 
is adequate. The flow will take the path of l e a s t  resistance and 
will not seek small vacuum l e a k s .  I f  a major leak is detected, 
check all filter holder joints and hose connections. Verify &at 
filter canister is not leaking  a i r  from below the f i l t e r .  

Set flow rate on rotameter t o  the nearest 0.1 L/min, reading from 
the center of the ball, adjust for 5.0 L/min. The rotameter should 
be i n  the vertical position, 
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Note: If a rotameter indicates zero or + very low reading, 
check the quick disconnect to be murs that the filter aosembly 
i o  completely connected. 

Key the 'offm button on timer pad to rtop pump. 

Program the electronic timer for s q l i n g  times. See Appendix 
1 . 1 . 1 . 6 ,  for instructions on timer programing. 

0 Input the litars/pulse calibration figure into the calculator. 

a Place pump and rimer assembly back into sampler body. Line up holes 
for the bail assembly bar and replaces bail assembly. Hake 
appropriate entries on the PMIo Data Sheet. 

Place sampler on mounting bracket. . . 

Position sampler using an extension hook. Hook bail and raise unit 
as vertically as possible. Standing away from sampler and raising 
at an angle will cause the hook to hit (breaking or jarring) the 
sampling inlet. 
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I .  3 SAHPLE HANDLING PROCEDURE 

Am soon as posuible a f t e r  sampling, the operator rhould return to  the 
monitoring r i t e  t o  re t r ieve  the exposed f i l t e r .  Potent ial  fo r  sample mass lossea 
due t o  particle loss and/or vola t i l iza t ion ,  and fLlter & ~ g e  incraaaes i f  the 
filter iu left  in  the sampler f o r  extended perfoda. 

Racord on the D a t a  Shset tha average &lent temperature f o r  the &y 
and average barometric pressure fo r  the day. 

Note: Temperature and Prmssure reading. m y  be measured (recorded 
o r  estimated) on s i t e  or  may be obtained from a nearby U.  S. National 
Weather Service Forecast Office or a i rpor t  weather s ta t ion .  
Barometric pressure readfngs obtained from remote sources must be a t  
s t a t ion  pressure (not corrected fo r  sea l eve l ) ,  and they nay have t o  
be corrected f o r  differences between the elevation of the monitoring 
s i t e  and that of the a i rpor t .  If temperature and pressure readings 
a re  not available,  asasom1 average temperature and barometric 
pressure may be substituted. Care must be taken tha t  the actual 
conditions at the s i t e  can be reasonably represented by such 
averages. I t  is  therefore recommended t h a t  aeasonal values 
represent actual values within 20°C and 40 mm Hg. 

a Take sampler down from mount using extension hook. Positioned from 
di rec t ly  under sampler, hook bale and lower away as ver t i ca l ly  as 
possible. (This v e r t i c a l  take-away is c r i t f c a l  as hook may 
o t h e i ~ i s *  dislodge ra in  cap o r  damage sampler head.) 

1.3.2 Flow Rate Check 

L i f t  out pump and time assembly as described i n  Sampler Operation 
Sequence above. 

I To get the ending flow r a t e ,  key the "on" button on timer pad t o  
Btart pump. 

• Record the flow r a t e  from the rotameter t o  the nearest 0.10 w i n  
(read from center of bal l )  on the Data Sheet. 

a Key the *offa button on timer pad to  stop pump. 

1 . 3 . 3  New Fmer for Exnosed F i l w  

Remove the outside p l a s t i c  bag from the double-bagged clean f i l t e r  
assembly i n  the transport case, and place bag h e r e  it w i l l  s tay 
dry 

Unscrew the  assembly r ing  of the top impactor section from the 
exposed f i l t e r  assembly and inmediately put the dry bag over the 
face of the f i l t e r  assembly t o  keep it dry. 
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Unscrew the aaeembly r i n g  from the top of the clean f i l t e r  aeoembly 
and screw it onto the exposed f i l ter aasembly pver the bag, t o  
anchor the  bag. 

- ,  

a Remove the e n t i r e  expoaed f i l t e r  umemb1y at the quick-disconnect 
and place the exposed f i l t e r  asranbly into the  t ransport  case. 

Attach the clean f i l t e r  usrembly r c  tha quick-disconnect (with the 
inside p l a s t i c  bag r t i l l  i n  place). Then remove the p l a s t i c  bag and 
quickly rcrew the aereibly r ing  of the  impactor sec t ion  back onto 
the top of the clean f i l t e r  ~ s a m b l y .  

Record the number of the clam f i l t e r  asnembly on the data sheet.  
Label the f i l t e r  ID number a t  the f i l t e r  base. 

1.3.4 & p o s e d t ~ n c a  

Back i n  the laboratory, unscrew the re ta in ing  cap from the top of 
the exposed f t l t e r  assembly and discard the p l a s t i c  bag. 

Locate the p e t r i  d i sh  vith the f i l t e r  number which matches the 
number on the s ide  of the f i l t e r  base. (This should be the or ig ina l  
p e t r i  dish in  which the f i l t e r  came. 

Umcrew the multi-holder adaptor from the f i l t e r  assembly. Lift off  
the an t i - tw i s t  r ing  from the base. 

a Using forceps, carefu l ly  remove exposed f i l t e r  from support g r id ,  
place f i l t e r  back i n t o  i t s  or ig ina l  p e t r i  dish,  and replace the l i d .  
(Be sure t h a t  drain disk remains i n  place on support grid.) 

Remove old I D  label from f i l t e r  base. Recheck this number to be 
sure it matches the number on the p e t r i  diah, and then discard tag. 

1 . 3 - 5  Sam~le Preservation 

Completely log a l l  data  onto f i e l d  data  sheet  and filter casse t t e  
immediately on return from sample r e t r i e v a l .  

a Place data sheets  and casse t t e s  i n t o  a reparate  container f o r  each 
sampling date and s e a l  with custody tape; 

With indel ib le  ink marker, l abe l  container with date of sample run 
and number of samples enclosed. 

Haintain sample container(#) i n  re f r igara tor  o r  f reezer  ( l e s s  than 
k°C is optimal). If u n i t  is not lockable, seal door with custody 
tape. 

a Do not remove u n t i l  shipment. 
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I .3.6 m e  S- (If N s w a r v Z  

a Ship samples weekly or biweekly, particularly if samples are 
suspected to ba woo&twe-impacted, or as directed by the project 
off icet. 

Contact laboratory to ensure that someone will be available to 
receive shipmantand ntors/a~lyze samples i-diately upon receipt. 

Remove sample containers from refrigerator, place in garbage bags 
and twist-tie close. 

Immediately place in shipping container, packing sample containers 
firmly in packing material and ice packs (double-wrapped in garbage 
bags) so aa to immobilize end to prevent jostling. 

e Prepare a packing list, logging information on sample date and 
number of samples onto list, initial, seal in envelope put in 
plastics bag, and place vith sample cartons. 

• Seal container with strapping or plastic-coated tape and send via 
next-day parcel service. 

The laboratory will provide the results (exposed filter weights) on all 
exposed filters within two weeks of receipt. All exposed filters shall be placed 
in a refrigerstor or freezer before and after weighing when not undergoing 
equilibration fc:- wei ohing. 

1 . 3 . 8  Field Sam~le Custody 

The operator who starts the sampler should record on the Data Sheets 
(Figure 1.2.1): site designation and location, sampler serial number, filter ID 
number, sample date, average temperature, average pressure, initial flow rate, 
unusual conditions that may affect the results, and operators signature. 

The operator who removes the samples should record on the data sheet: 
elapsed time of the sample run, final temperature, pressure, flow rate and 
existing conditions that may affect the results, explanations for voided or 
questionable samples, and operator's signature. 
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1.4 CALIBRATION PROCEDURES 

To continually verify that the sampler f l o v  rate operates close to the 
inlet design flow rate, average temperature and pressure measurements for each 
sample period are used. . If these cannot be obtained, then seasonal average 
barometric pressure end temperature for the site may be substituted to determine 
the sampler f l o v  rate. Hovever, seasonal averages can be used only if the actual 
average temperatures and pressures at the s4.te are not likely to deviate 
unreasonably from the seasonal average temperature and pressure (acceptable 
limits; f 20°C and f 40 mm Hg). The calibration procedure for the sampler yields 
calibrated flow rates at EPA-standard conditions versus ambient rotameter flow 
rates. Although the actual volumetric flow rate of the sampler is employed 
during sampling (necessary for PMIo fractionation to collect the desired particle 
sizes), the flow is converted to the EPA-equivalent standard volumetric flow rate 
for calculation of the PHlo concentration in ug/std m3. 

Originally, each of the portable PMIP sampling units were calibrated 
against a laminar flow element (LFE) (or NBS-traceable electronic or soap bubble 
flowmeter) by Lane Regional A i r  Pollution Authority (LRAPA), Springfield, Oregon. 
S i x  rotameter flow rates, ranging from -3.50 to 5.00 L/min, were calibrated 
against an LFE under specified temperature and pressure conditions. 

To convert the calibration curve to ambient i e  field sampling) 
conditions, obtain LRAPA calibration forms for each of the samplers according to 
sampler ID number. Use the following equations to obtain a calibration curve 
with six data points. To obtain Qsrd (flow rate in L/min at EPA standard 
conditions; 760 cam Hg and 298 K), use the Q,,, values already provided by LRAPA 
for each LFE flow, As a check, Equation 1 provides the conversion for each flow 
rate determinei . the LRAPA calibrated flow conditions to EPA-standard 
conditions. 

Equation 1. Convert LRAPA Calibrated Flow Rates to Flow Rates at 
EPA STP Conditions. 

where Q,,, - flow rate  at EPA scandard conditions in L/rnin (on LRAPA 
form) 

Qc - LRAPA LFE ambient calibration flow rate, in L/min 

PC - LRAPA ambient barometric pressure during calibration, in mm 
of Hg 

T, - LRAPA ambient temperature during calibration. in K 
For each of the s i x  QIrd values (corresponding to the six LFE ambient 

calibration flow rates) obtained using Equation 1 ,  calculate the adjusted 
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rotameter reading.for use at field sampling conditions using Equation 2. This 
rotameter conversion corrects for the actual temperature and pressure at the site 
which are different from the =A calibrated conditior&. (Note: reasonal 
average temperature and pressure that fall within the given f 20°C and f 40 rnrp 
Hg acceptance limits may be used. ) When adjusting or reading rotameter. take the 
rotameter reading at the center of the floating ball. 

Equation 2. Obtain Corrected Rotameter Readings from W A  Indicated 
Rotameter Flov Rates. 

where - corrected rotameter reading for T, cyrd P, at the 
sampling site, based on the L R M A  calibration 
curve 

1, I W A  indicated rotameter flow rate corresponding 
to Qatd (from LFE) 

p, I geographic average pressure a t  sampling site, in 
mm Hg (see Equation 3) 

T, I 
seasonal average temperature at sampling sire, 
in degree K 

Obtain Iaa for each 1, which corresponds to the flow rate, Qu, on the 
M A  calibration form. 

Use Equation 3 only if the barometric pressure at the sampling site cannot 
he determined. 

Equation 3. Determining Ambient Barometric Pressure from Elevation. 

P,I - 760 - (elevation in meters x 0.076) 

where P,, - ambient barometric pressure in mm Hg 
To obtain an embient calibration curve for actual rotameter and flow rate 

(y-axis, Irdj versus x-axis, Qtd), p l o t  the six data points for each sampling 
unit. Calculate the linear regression to find the slope (m), intercept (b) and 
the correlation of fit (r) for the sampling unit at ambient conditions from 
Equation 4. 

Equation 4. Ambient Calibration Curve. 

For sampling purposes, the portable PH-10 units must be operated at an 
actual flow rate of 5 L/min. ~ctual flow rates are required in order for the 
portable PM-10 to properly collect correct aired particles. However, f lov  rates 
at EPA standard conditions are used for the .ambient calfbration curve. To 
convert the actual 5 L/min to the corresponding Q,d flow value end thereby 
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obtain the actual rotowter matting from the curve, uae Equation 5. 

Equation 5. Converting Actual Flov Rate to Flov Rate at EPA STP 
Conditions. 

vhere Q. - 5 L/min flow rate st ambient conditions 
Calculate the value for this actual 5 L/min flow rate. From the 

calibration curva at ambient conditions (or from the linear regrassion values), 
datermine the corrected rotameter reading, I* for Q.td. Use this rotameter 
value & 15 percent for the acceptable operating range for the sampler. (The 
warning limit range is f 10 percent.) 

Use a soap-bubble meter or W E  to verify rotameter reading. The rotameter 
reading should correspond to an actual flow rate of 5 f 0.5 L/win for warning 
limits and f 0.75 L/min for acceptable limits. (Note: the flow matsrs are wed 
only as flow checks as the rotametere should be adjusted in accordance vith the 
calibration curve.) 

Liter/--Pulse Factor - The 'liters/pump-pulse factor' canbe determined 
by setting the sampler to operate to a horn rate. The ambient rotameter set 
point is convenient. Entar '1' into the memory register of the calculator and 
start the sampler. In this way, the totalizer simply counts the number of 
pulses. Using a stop watch, measure the time it takes for a given number of 
pulses to occur; 50 to 60 pulses are reasonable - the elapsed time fox 50 pulses 
is less than a minute. The equation below shows the calculation. 

1 - _ ; L x s e c x  l m i n  x 1 
pulse min 60 sec pulse 
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- 
R e g i d  %&mica1 Support for crhixd Investigatians 

EPA, Rqim N, ESD/NEIC 

me Ehvkummtal Sewices Div i sh  (mn) prw* e c a l  qppxt  
ta the Atlanta Ama O f f i a e ,  Offioe of ahdm ~ g a t i ~  (m), 
National EnfaroaPent' Investigatiom Oentar (1IIEIC) for thmse imestigatians 
in w i m  N rquirhg the aollectian of -1s' and/ar laboratory 
analyses. ' f h e s e ~ ~ t h e ~ b y ~ ~ ~ c a l s u p p a r t  
is mqwsted by the Atlanta Ama O f f i c e  arrd prw- by m. wiled 
teddcal prooedures.wil1 he ref- to the various StaJldard wtirq 
ProcedureP atrd Quality Assuranoe Hawals utilized by ESD. 

'Ihe prbmy hject ives  of ESD support for A t l a n t a  Area O f f i c e  
investigations are to pruvide accurate, amplete, ahissable ard 
defensible reprts arrd data for case ~~~~t a d  subsequent 1-1 
prooeed-s. To acrxnplish these djectives, ESD arrd the Atlanta Area 
Off ioe have jointly agreed to folla~ these prmedures. 

;tstanae Rmu red bv the Area O f f i e  

9he A t l a n t a  Area Office utder the d i e i a n  of a Special Agat-in 
m e  (SAIC) crhhal inv-tigatiam in Region IV prrsuant to 
-1 envimmmntal laws ard regulations. w c d l  assistance 
requhmmm for criminal cases vw f r ~ m  investigation to investigatim. 
Ib assist tra 9:: in identify* the type ard of technical 
assistam? -ired, a W i c a l  Coordinator p i t i o n  has hen stablished 
in the Area Office. 'Ihe Technical Coordinator'e primary functian is to 
w i d e  tezhnical advise to the SAIC atd Case Agents. It is the 
respansibility of the Technical Coordinator to assure that for 
technical support are d i m  to the appqriate Regioml Program ard ESD 
offices. After a decision by the M C  fa initiate a criminal 
investigation, the Technical Qordhtor will the case w i t h  the 
ESD D h c b r  or his  designated repesentative. The  E D  director in 
cmmdtatiool and w i t h  the of the Deputy R e g i a ~ l  Administrator 
(m) w i l l  decide bhether technical w i l l  be pravided by ESD. If 
the w e a l  divisians at NEfC rather than ESD are to prwide the 
support, the Tkchical Coordinator will lMke appropriate oartads to 
assure that all apprq>riate aspect6 of the case (e.g. , f ie ld 
investigation, analytical support am3 rpport prepuatian) are addressed. 
'Ihe u c a l  -tor w i l l  a d v k  the SAIC of the p q m s s  of these 
cases, a& the SAfC in turn w i l l  inform the ammpriate wia~1 
offioes. 

Follwhq a decision that tedmlcul w i l l  be prmidea by lSD,  
t h e S A I C w i l l p r e p a r e a w r i t t e n r e q u e s t a & x s s e d - t h e a Z A t o t h e  
ESD Rirectar. Cbpies of the request w i l l  be mubd to t b  appmpriate 
wio~l prrgram offices. 



A-for ta the oc&u& of the -tian, the lkchnicaf Cclordhtmr 
will discuss the case w i t h  B D  perearmel, ard will inform the Case Agent 
of any txxidcal n q u h u m t s  that m y  inflwme p j e c t  plannhq. 
omrersely, it is t k  reqmsibiliw of the weal -tor to 
inform fSD per#rrrrel of t k  present# of any hmm situatims that Kxlld 

health risks or otherwise interfexe w i t h  tbir w t i a n s .  

to the field hwstigaticm, the S c a l  Coazdinator in 
c ~ n ~ ~ m t i ~ n w i t h t h e - l ~ g e n t w f l ~ ~ ~ i t h ~ s ~ ~ t h e  

of sdduled andlyses arrd the p o t m t M  need for &tional ur 
mane detailed analyses. I n f m t i c n  the need to alter work 
~ ~ s o a s t O ~ t ~ i r q ~ J u r y o r F e d e r a l O l r t d a ~ w i l 1 ~  
tramzdtted irm#liiately fmn the seal Oxadhator to ESD. W k m  work 
schedules rmst be delayed, the Meal mdscms for t h  delay will be 
~ c a t e d f r r n r t h e ~ c a l ~ t o r t o t h e c 8 s e A g e n t .  

Upon qleticm of arralyses arzd rqm* preparation by ESD, a, prior 
t o ~ t a t i r n o f ~ & t s t o a G r a r r d J u r y o r ~ l C a r r t ,  the 
Tkchnical mrdFMtor will arrarrge for an atxiit arrd inventary of evidmce 
arrd files in ESD m i o n .  A mpy of the inventory will be prwided to 
the Case A g a t ,  to be used in selectirq and ppuiq trial &ibits. 

A l l  mquesb for ESD support for c r M  hmtigaticms shall 
=igina& w i t h  the Ama Office. ?my infatmatim abtainad by ESD staff 

poterrtial crhinal activity shall be imedlately ref- to ttre 
Area Office. D h c t  mqwsts to ESD frun any otkr  Federal agency, State 
agency or laal agency shall be referred t6 the krea Off ice SAIC for 
a p p ~ i a t e  actian. 

Prior to an official mqwst  fmu the m O f f i o e  to ESD, an informal 
~~ shall bemde w i a  the E D  D h c b r  or the appropriate ESD Rmmb 
or Section mef the availability of msaxces a .  apextise 
~~cressary far prwidhq the mqmtd M a 1  tqp~rt. If ESD is able 
to prwide the -, the SAIC shall an official rrequest to the 
D*, E S D ~ t h e ~ ~ i ~ c r o p i ~ t o t b ~ i a t e l S D ~ m  
Sectian Chief. In mine c r M  hvestigatiarrs w h m  E D ' s  priorities 
pmhibit an hnd ia te  mspxw, the RA/E?A w i l l  de* an appxqriate 
murseofactim. I f t h e R A / O R A d d x m h a s t h a t p a w i d i n g t h e ~  
~ c a l s u ~ . p r t v i l l b e i n t h e b e s t ~ o f t h e ~ q i a r ,  t h e w  
w f l l  be p r ~ i c \ P r l  ard adjusbmts w i l l  be made tm other E D  dbtmb. 
B D ' s  t a d d c a l  stqqmrt may begin immdhtely a- d v i n g  ca~urrence 
frun the ru/IRA. If rqicmal is mt available, the w r t  w i l l  
be n q w s b d  fnrm the weal divisims at m F .  divisicm will 
normally prwb suppr t  whemver Region A? is unavailable or whene!ver 



the M a i l  aqqort is mre appmpriately prwided by NEIC, e-g., 
qpsratians, especially serraitive qeaaticm, crr - irnrolvirq 

nure than one regian. 'Ihe SAIC has the mqm~ibility of mtifyirq 
v i a t e  miad aqadzatirnal dts, egg., O E f h  D h c b r s ,  
Divisim D h c b m s ,  etc., of patentidl or aqming -ti- 
m f v -  ass- fm ESD or the Meal divisims a t  NEIC. 

All mergerq r q m s t s  shall be W e d  mcpiit imsly.  In such 
htames, IESD may provi.de the mqmsbd asshhnm b d i a t d y  ~ p g n  be- 
notified Qy the SAfC that verbal aFprwdl hae been &taw fran the IIUI. 
?kmwer, all such mquests shall be f o l l d  by a writtm mqwst fma the 
SAIC, - ~ l e m t o t h e ~ j ~ ~ ) ~ r .  

the bd!3 b9l made m i &  m ~ a l  m r t ,  the S D  
D h c b r  or the Deprty ~irector shall assign the project to the 
qpmpriate ~ S e c t i a n  for a s s i w  of a pmject lea&r. The 
project 1- will be responsible for amdmatfrrg w i t h  the Case Pqent to 
-in mcesary ba- infomtim to determine logistical 
-, d l 1  needs, laboratory supprt, etc. 'Ihe project leader 
w i l l  cwrdinate all lleoessary activities with ORC, aQ3, fBI, trial 
attorney, etc. at the direction of the Case Agat. 

The prefect 1~arkr -1 discus the M m l  and workload 
-ts ~r'. his- imnediate supvisor. A =re team shall then be 
selected which will eventually cmhct the study and/or rmrdhte 
analytical sqgot-t. When required, additional staff w i l l  be assiw fran 
atbx  S e c t i ~ s  or with the a m m l  of the a m r i a t e  %an& 
Mef or ESD Director. C)nce a core team has.- selected, initial 
plannirrg for the investigation shall bqin urrder the direction of the 
project leader ard in cmcert with the Case &gent an3 w i t h  the pm=cstors 
if they are already involved in the laatter. 

After the apprupriate or available badqrami miterial has been 
obtained, specific assigrmmts w i l l  be given to adi xm&r of the a r e  
team for developaent of e draft study plan. -y, the leader 
shall aiscuss analytical m t s  ard tbframea w i t h  Analyticdl 
suppotrt Bmmh per#~mel. Ihe draft plan shall be aswd31ed 
the dh&ian of the project leader ard a t e d  to the ace team, 
43mJpriate magalmt ,  ard QLse lqmt for review aid -. T ' b  
t* for recdvirq axmmts will depend upen tbe urgency of the 
investigatiail, but in rn cases shaald - 10 IJDClLtnJ &F. =irrs 



q f e s  an hestigation m y  be axduct& witbxt the preparaticn of a 
M e d  shdy plan. Hcwever, durirq these sibaths, a nraaorarrchm, shall 
be by the paoject leadet k m y  ckeulbbg the tddcal  wtxk to 
be accr~pli&d and stat- that the irnnestd-tim will strictly mnforrn 

w i a t e  ESD Starrhrd -tfrg Pmadtm~ ard Quality zmsmme 
kstmals. 

A f h l  &UIY plan w i l l  be-- 0- all m i a b  m t s  
xweiv&bytheproSectl&. X n g e n e r a l , ~ s t & y p l a n s s b o u l d  
mtain the follawirq eleawts. Hamver, upar adviae of the Case Agent, 
the corrtent an3 format of any stucty plan may be s u h b n t i a l l y  charged to 
meet the meds of the particular investigation. 

o Introductfon -- a brief history stntermt of the pmblem to 
be investigated; 

o Cbjectfves -- a statmuxit as to what the investigation is to 
aaxmplish, h m  the informatfan is to be used, arrd what specific 
laws may-have k e n  viola-; . . 

0 Smpe -- a definition of t b  limits of the study; 

o Time Scfiedule - a statanent artfhirq when the study will be 
azducbd, amlytical results will be available, the draft report 
w i l l  be written, ard the final m r t  w i l l  be aqIeted: 

0 S W  Proaedures -- the specific plan to CmlleJCt #e required 
infomatian (rrrt f ie ld  orethodoloqy) ; 

o ElethoQ1ogy -- specific field techniqes to be employed. A 
staterent tirat the techniques in the Division's Starrdard 
Operating Prooedures ard Quality Assurarrce Manuals w i l l  be 
enployed shall be inclt&d. %he use of any techniques not 
i n Z l u a e d h t h e s t a r d a r d 0 p e r a t i r g ~ a n d ~ i t y  
Assmmx Manuals shall be thoroughly justifid arrd nust produce 
ev- which can w i t b t a n l  abjectiars by the defeaEx?; 

o Analytical Wquhmmts -- an e s t h t e  of t b  rrrm3#r of sanples 
to be aollected, required amlyses, arrd which labOmtory(s) will 
-yze the t5iXlples; 

0 Lagigtics - an estimate of manpmr m&xamts arvl a general 
-iptim of aur,Ific fmctians of pmject; m, special 
erluiprrent arrd vehicles to be used, use of mobile laboratories, 
haJ -1- are to be transportsd to the lab ma^, ek.; 

0 Safety Plan - a safety oonthqexy plan will be h l t U I C Y I ;  an3 

0 A statement that document ~ t r o 1  and c b a h f -  pmcdw- 
w i l l  be follow&. 



Field Investisation 

% f ie ld investigatian w i l l  be cmhcbd umkr t h  direct supervision 
of the project lea&r ard the general supervision of the Case Agent 

for e i r q  the investigatian. ESD will erdeavor b meet 
all objectives set forth in the plan a d  any an sene ctranges 
ar &dltional activities mq&sted by the Qse &gent. 'Ihe ESD project 
1- or the ESD Safety Offiaer shall have sole -ibility for 
enforcbq t k  prwisians of the safety plan. 'Ihe study w i l l  be a i d u z t d  
c m f o d q  to the m@remmtf arrd hjectives of the &&y plan ard 
-iate Starrdard O p r a t h g  ard Quality Assuance Manuals. 
Arry deviations frnm the stu3y plan or the apprq,riate Star&ud Operating 
Procedurres ard Quality -1s mrst ke appmed ard daaamW 
by the project l-. W dariatians rmst pr&uce evidemx &hi& can 
w i t h s b n d  cbjectims by the defense. 

IXlring the f i e l d  skdy, the projet  1- or designee is resparrsible 
for -irq that all chin-of- ard quality cx~trol pmx&xs for 
samplirrg, flw &tor*, f ie ld analyses, reaordkeeping, etc. are 
f o l l d .  Ihe field pers4nnel are, hokfever, e x p z b d  to underStard arid 
follcrw the dnin-of- and quality cxlntro1 procedures relative to 
their assigmmts. ~01lmir-q q l e t i a n  of the field activities, the 
project leader or designee shall acrxlunt for all f ie ld doumentation, such 
as field lqbmks, sample tags, aml ctrahf-custody ma, ard verify 
that they a r ~  canplet;e. Sample tags w i l l  rerrvain on the sample cantaine~~ 
in the austady of the Analytical Supprt Brarrfi until relinquishment to 
the wurt or ; -:-d disposition of the case. 

A labratory coordinator w i l l  be a p i n t d  by the Chief, Analytical 
support Branch to represent the labratory an the mre team. ?he pr- 
respansibilities of the laboratory co~rdimtor a m  to assist in 
determining the amlytical needs of the investigation ard to prcrvide 
werall modination of sample analyss  ard data report-. 

Upon delivery of Mrnples to the ESD laboratory, the sanprles shall be 
immediately transferred, via cha in -o f~~tFdy  proaedures, frun the pmject 
leader or designee the laboratory sample custodian or designee. After 
mipt of sanlples, the sanple custodian shall h e d i a t e l y  tmrqort the 
sarrples to the w l e  custocty roan. The sanple oclstodian shall dmmwt 
the m t i m  of the sanples ard verify the uniformiQ of information m 
the sanple taqs and cbain-of-w mrds prior to placing the smples 
in the safflple Q Z S ~  roam. 



All -1e handling, sanple prepamtian, arrd analyses &!dl be in 
strict aenfommoe w i t h  the Analytiodl Suppc& Rraxh Star&d -ti- 
PnmAUmsdQual i ty-13arPral .  

!h labomtory cmxdinator  shall IlDtify tie papjet as results 
bearmre available. Ihe project lenihr will rwiew t b s e  xesults w i t h  the 
a 3 m t g a m ~ ~ . t h e ~ c a l ~ t o r ~ d e t e r m i n e w h e t h e r  
Wtim sampling war analyses ani rrequted to meet the Weetives of 
the investigation. 

Final amlytical data shall be reprted directly to the pmj& leader 
after all gA/QC p m  have been cxnplem. Any amlytical problem 
or deviations holding times, analytical prusdums, etc. shall 
b e ~ r t e d t o t h e p r ~ j e c t l e a d e r a x d t h e ~ A g a t .  Whenmpeskdby 
the Agent, this infomatian w i l l  be im a mmmxhn 
stanped ~ ~ C 3 C P C E ? ~ f ~  ard transdtk3 to the pmject leader, l k h i c a l  
C o o ~ t o r ,  ark3 case Agent. 

Final ReDort 

'Ihe project leader is responsible for p-ins a f Fnal investigative 
report. fnFut shall be prwided by all appropriate mmbers of the core 
team. 

A draft mport shall be prepared for internal m i -  by all axe team 
menbrs d the Case Agent. The draft rpp01-t m y  also be reviewed by 
other appqriate staff, i . e . ,  arpervisors, Wial expaAx, QIEC, etc., 
with the - of the mt. All &aft regorts shall be 
de=tmyed ampletion of a final report. . 

A final investigative report will be p m p m d  by the pmject leader. 
T h i s  report -1 antain factual infomation ami dxrewaticms kart -11 
not oontain M u s i a e r s ,  mmmemhtiarrs, or p e r w ~ l  opinions. A t  the 
tequest of tkve Oise Agent, a mammmbu w i l l  be pmptrei oontahhq 
mlusiom, -ti-, or persmal crpinions. Whm tfiis is dcme, 
the w i l l  be &am@ *'lXNF?LENITI&II ool ea& pqe an3 either hard 
deliverad or delivered via certif led mail to the Case Agent. The final 
report(s) shall be deliverad d M y  to the Case Agent shall be 
mqmsible for ultimate distribution. 

Ihe core tP;un mmbrs are responsible for the initial oollectian an3 
ma- of all dmmurrr+fi, reoords, aml evidenoe gaerated dur- the 
hestigatiw. As mquhd by the project leader, bUt no later than the 
q l e t i m  of the draft investigative report, all dmments, m r d s ,  ard 



evideru3e abtairrad durbq the field investigatian shall be Qlivemd to the 
project leader who shall h d i a t e l y  amstmct an h e n t o r y  of all 
-, records, arrd ev- abtained. A wpy of the inventory w i l l  
be funkhd to the 3gent. If recpLested, the project 1- w i l l  
deliver all surfr reaxds to the Qse Agent. 

All original analytical data atld mrFportirrg -tation, e.g., 
c h r u m ~ ,  miss spectra, QA/QC -, cdlailati-, etc shall be 
maintained by tbe Analytical flprport Branfi aamdhg to their Starrdard 
Operating Procechrres a r r d O u a l i t y ~ M a m d .  If -, a p i ~ s  
of all m r d s  dull be prwidad to the Case Agent. Dhemhtim of a.& 
remrds -11 only oocur urder Federdl -order, asdirectedby DOJ, or 
as dire&& by the prcseartirq aztorney. The laboratory Coordinator shall 
cmstruct a project f i l e  of all labomtory data ad sqprtirq 
&amentation irnrrediately after amplethy analyses ard reprtirg of data 
to the project leader. An hen to ry  of that file w i l l  be prepred and 
furnish& to the project leader ard the Case Agent. 

NEIC will -rt the cunstruction of the inventory ard assure the 
ccmp1etian of the damentation thruqh the evi- audit program prior 
to pmsentatian of the results to a Grard Jury or Federal m. 

A l l  dcammts, records, e v i d m ,  etc. retained in the Ernrimnmntal 
Services Division will be mhtained in a lacked f ilirq cabinet or a 
secure area urder the d i m  OM-1 of the a~prcpriate Bran& or Section 
Chief. 

A l l  D samples ard/or sample cxlntainerr shall be mintained in the 
sample custody room until written authorization for sample dispasal is 
raceived fmn the Gise Agent. Because of lack of space in the m l e  
a s b d y  m, the Case Agent w i l l  expditiously inform the AMlytical 
Support Branch wben sanples can be disposed. Sample d i m 1  p m  
shall tre as described in the Analytical Support: Brancfi Stardard Cperating 
Pmsdxes and Quality A s u a m x  k m a l .  
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APPENDIX K 
BEUNM SAFETY PROTOCOLS 

This SOP has attempted to nake oafety protocols an intrinsic part of the 
.procedure8 for aach rpacific operation addreseed. However, there are ooma 
 protocol^ which were sithar not: included in tha other oectioha of this Qcrrwnt 
or uhkh aarit more emphario than given r e  part of norm81 operational procedures. 

It is tha purpose of this appendix to address thane protocola, 



Section No. K.2 
Revision No. 0 
Da:e: 2/1/91 
Page 1 of 9 

K.2 HAZARDOUS WASTE SECTION SAFETY PROTOCOLS 

Section field employees will be provided with the f olloving field clothing 
and safety equipment: 

Coveralls or long sleeve shirts and pants (3 pr) 
Rain suit 
Snow sui.t and ski mask 
Work gloves 
Safety glasses (prescription if necessary) 
Goggles 
Hearing protection 
Hard hat 
Steel toe/shank safety boots (leather and rubber) 
Air purifying respirator (APR) 
Flashlight (intrinsically safe) 
First A i d  Kit 
Equipment bag 

The Branch warehouse personnel will serve as custodian for all section 
field equipment, In this capacity, warehouse personnel will verify the proper 
operation of all field equipment prior to its being deployed far field use. 
Warehouse personnel will also be responsible for the upkeep of field equipment 
so include maintaining an adequate inventory of replacement parts and support 
items. 

Hazardous J a ~ r e  Section field personnel will be responsible for properly 
operating and maintaining equipment in the field. Should the equipment 
malfunction or be broken, field personnel are responsible for reporting the 
condition to the warehouse upon its return. The report will include as accurate 
a description or account of the problem as possible. 

Under no circumstances will Hazardous Waste Section personnel operate 
equipment for which they have not received training or have insufficient 
familiarity to conduct safe operations. 

The following activities will rpqufre a familiarization exercise for 
personnel prior to the actual execution of the work: 

Confined space entry 
Level A, B or C operations 
Drilling or power augering 
Drum openings 
Brush cutting with power equipment. 
Boat operations 
Generator operation 
Steam cleaning 
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K. 2.2 m n  Status Trac-~vetem 

The Hazardous Waste Section operates a computer system for tracking the 
status of required safety training for all personnel involved in hazardous waste 
field operations within the Environmcntel Services Division. The system tracks 
the following safety training: 

Medical monitoring physicals (Annual renewal) 
e 40-hour hazardous waste training (No required renewal) 
e 8-hour refresher training (Annual renewal) 

Cardio-pulmonary resuscitation (CPR) certification (Annual renewal) 
• First aid certification (Tri-annual renewal) 

Fit tes ting (Annual renewal) 

It is the responsibility of the Hazardous Waste Section safety officer (or 
a designee) to notify field personnel (or their supervisor) when renewals of 
required training are due. The notification will be by letter and will be at 
least 60 days prior to the actual renewal date. Scheduling training will be the 
responsibility of the each individual unless otherwise stipulated in the 
notification. Upon scheduling of the training, the Individual will notify the 
Hazardous Waste Section safety officer/designee of the date. Upon successful 
completion of training, a copy of the certificate received will be sent by the 
individual to the safety officer/designee for inclusion in their safety training 
file . 

In the event a field person's required training expires, the individual 
will not be allowed to enter onto hazardous waste sites. 'Rie individual and their 
supervisor will be notified by letter of the change in status. Upon successful 
completion of the required training, the individual and their supervisor will be 
notified by letter of their return to prior status. 

K.2.3 S~ecific Site Ssfetv Plans 

A site specific safety plan will be developed for every hazardous waste 
site project conducted by ESD. The plan will use the form included In this 
section. The plan will be typed and submitted to the Hazardous Waste Section 
Safety Officer and the Occupational Health and Safety Officer (OHSD) for 
approval. Prior to commencing site activities, field personnel will be briefed 
on the contents of the safety plan. The plan'e emergency instructions and 
directions will be posted in a conspicuous location at the site command post. 
When there is more than one organization involved at the site, the development 
of the safety plan should be coordinated among the various groups. 

K. 2.3.1 and Drill- berat- 

K.2.3.1.1 Ynde~praund Utilities - -  All underground utilities must be 
located prior to commencement of drilling operations involving the drill rig and 
power augers. Complete the underground utilities checklist presented in Figure 
APP K.2.2 and prepare a site map showing the locations of all underground 
utilities identified. 
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K.2.3.1.2 a o v e  Ground Utilities - -  All above ground utilities mast be 
located prior to commencing drilling/auguring activities. A map will be prepared 
shaving the locations of all power lines, telephone lines, vi&o cables, guy 
wires, and other object8 vhich could pose a hazard to perso~lel.operating the 
drill rig, power auger, or hand auger vith multiple extenoions. The site safety 
officer will inirure that a11 operations are kept well clear of such hazards. 

K.2.4.1 1 - -  The purpose of an 
initial site eurvey/reconnalssance is to accompllstr one or both of the following 
objectives : 

Derermine the hazards that may e x i s t  which could affect site 
personnel. . '  . 

Verify existing information or obtain new information about the 
site. 

To accomplish the first objective listed above, an assessment of the real 
or potential dangers from fire, explosion, airborne contaminants, radiation, and 
oxygen deficient atmospheres must be made. This assessment will be made as 
follows : 

Combustible Cases - -  The atmosphere in any location capable of 
containing or generating a combustible concentration of gases will 
be monitored with a combustible gas meter. Any response o f  the 
meter In excess of 252 of the lower explosive limit (LEL) will cause 
an ~ciiediate evacuation of the site. 

- . Any location capable of containing or 
generating an oxygen deficiency either by depletion or displacement 
will be monitored with an oxygen meter. Any reading less than 19.5% 
oxygen will result in the use of self contained breathing apparatus 
(SCBA) . 

Pr~anic V a ~ o r s  and Gaseg - -  The atmosphere will be monitored vith 
0 t h  a photoionization detector (PID) and a flame ionization 
detector (FID). Any response above background concentrations will 
cause an upgrade to level C respiratory protection. Any response 
above 5 ppm when contaminants are not known, will cause an upgrade 
to level 3 respiratory protection. A response above 200 ppm when 
contaminants are not known will cause an upgrade to level A 
protection. 

ic Vaoors and Cases - - The number of direct reading 
instruments with the capability to detect and qwntify non-specific 
inorganic vapors and gases is extremely limited. PIDs have a very 
limited capability in this area. If specific inorganics are known 
or suspected of being present, an attempt should be made to provide 
appropriate monitoring if possible. In the absence of a 
monitoring capability always assume a worse case scenario. 
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a b d i a t i o n  - -  A radiat ion mumay w i l l  be conducted of the s i t e .  The 
primary survey instrument w i l l  be a Geiger-Mueller detector .  f o r  
beta/gmnnn radia t ion  ( e  Appendix G f o r  a discusston. of 
l imi ta t ions) .  Any response above background w i l l  r e s u l t  i n  
evacuation of the area where elevated readings a re  obtained. 

Following the i n i t i a l  survey, monitoring g i l l  be repeated when new areas 
of the s i t e  a re  entered, or  when operations l ikc ly  t o  cause a release a re  being 
conducted. 

K.2.4.2. S t r e s s  - - Field personnel on hazardous waste sites are exposed t o  
both psychalogical and physiological stress. Psychological stress is countered 
with adequate t r a in ing  and jab proficiency. Physiological stress is primarily 
due to  exposure of the worker t o  extremes of heat and cold.  

Heat S t ress  - -  Heat s t r e s s  can be the  result of working during hot 
weather or wearing protect ive clothing t h a t  i n h i b i t s  natural  
vent i la t ion .  I t  can occur even under moderate temperature 
condition. The following protocols a re  t o  be used to counter heat  
s t r e s s ,  

To allow workers to  replace body f lu ids  l o s t ,  water w i l l  be 
avai lable  a t  the s i t e .  Gator-Aid@ w i l l  be a ~ a i l a b l e  a t  the  
d iscre t ion  of the s i t e  safe ty  of f icer .  

Cooling ves ts  w i l l  be made available.  Their use may be made 
mandatory a t  the discret ion of the s i t e  safe ty  o f f i c e r .  

A t  the d iscre t ion  of the s i t e  safety o f f i c e r ,  workers' vital 
signs w i l l  be monitored ( i . .  body temperature, blood 
pressure and hear t  rate). If deemed necessary, workers w i l l  
be f i t t e d  with heat s t r e s s  monitors. 

Adequate shade w i l l  be provided t o  she l t e r  workers from d i rec t  
exposure t o  the sun during rest periods. 

Work teams w i l l  be rotated so t h a t  individual time on 
especial ly  s t r e s s f u l  jobs is minimized. 

*@I 

Field personnel are t o  be encouraged t o  maintain t h e i r  
physical f i t ness .  

Intake of d iure t ics  (coffee or  alcohol) is t o  be minimized 
p r i o r  t o  f i e l d  work. 

a s!&umSE - -  Exposure t o  extreme cold can result i n  hypothermia. 
Field work during periods of low temperatures and wind should be 
conducted t o  minimize the poss ib i l i t y  of hypothermia. The following 
protocols are t o  be followed: 

Workers w i l l  dress as warmly as possible using the pr inc ip le  
of layering their clothing t o  maximize protect ion.  
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Careful attention vill be used to vearing gloves when handling 
metal equipment. 

. .. 
At the diocrstion of the safety officer, work toura will be 
limited to minimize exposure to the cold. 

Warm shelter will be made available for workers during breaks. 
The w e  of vehicles for warm ihelter is discouraged due to the 
possibility of carbon monoxide exposure. 

The s a f e t y  officer will carefully observc workers for signs of 
hypotherrnia/frostbite. 

K.2.4.3 Site Control - -  Site control serves to minimize exposure to 
contaminants. This is accomplished in the following ways: 

Provide site security to exclude unnecessary personnel. 

Limit the number of workers and equipment on-site to the minimum 
required for effective operations. 

Conduct operations to reduce personal exposure and minimize the 
potential for airborne dispersion. 

Implement decontamination.procedures. 

K.2.4.3.1 'Jork Zones - -  In order to control access of personnel and 
equipment to p o , ~ - ~ l ?  contaminants, the site vill be divided into vork zones. 
There will be three categories of zones utilized. 

1. $- - This is the outermost boundary of the site. In 
order to enter this zone, personnel must have current training 
required for hazardous waste site work. Contamination of personnel 
and equipment in this area is unlikely. 

2. Exclusion Zone - This is an area within the support zone, where 
actual operations are being conducted. Access to this area is 
limited to personnel and equipment being utilized at that particular 
time. The risk of contamination in this area is high. 

3. Contamh&ion Reduction Zone - This area serves as a corridor 
between the exclusion zone and the support zone. All personnel and 
equipment passing through this corridor from the exclusion zone to 
the support zone must undergo appropriate decontamination. 

K.2.4.3.2 Pecont- - -  All equipment and personnel will undergo an 
appropriate decontamination prior to entering the support zone. Under no 
circumstances w i l l  contaminants be knowingly transported off a s i t e  except: when 
properly containerized as samples or waste solvents. A11 disposable equipment 
-*ill be properly bagged for disposal prior to entering the support zone. 
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SAFETY PIAN I 
4 

Site Name: Contact : 
Address : 
Phone Number: 

Purpose of Site V i s i t :  
Proposed Date(s) of Work: 
Directions to Site : 

S i t e  Investigation Team: 

Personnel* Safety Category Responsibilities** 

* All employees have been trained/medically monitored in accordance with OSHA 
29 CFR 1910.12 requirements. 

** Note: Site Safety Officer Designee. 
Plan Preparation 

Date 
Prepared by : 
Reviswed/Approved by: - 
OHSD- Athens : 

Site Status: Active , Inactive, Unknown 

EMERGENCY INFORHATION: 

1 Resources; 

Ambulance (Name) : Phone : 
Hospital (Name): Phone : 
Police (Local or S t a t e ) :  Phone : 
Fire Department : Phone : 
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ESD O f f  ice Phone: 404/546-3351 
EPA - Emergency Renponse - Atlanta Phone: 404/347-4062 
HWS Chief - W i l l i l r n  R. Bokey Work: 406/546-3300 Home: 549-2611 
RCEU Unit Chief - Bill Cosgrove Work: 40&/546-3321 Home: 742-7331 
Superfund Unit Chief - Steve Hall Work: 404/%6-3173 Home: 548-7600 
Safety - Jim Gray Work: 404/546-3308 Home: 543-0710 

EMERGENCY CONTACTS: 

Poiison Control Center Phone: 800/282-5846 
National Response Center Phone: 800/426-8802 
(FOR ENVIRONMENTAL EKERGENCY ONLY) 

Directions to Hospital (Attach Hap i f  Available): 

SAFETY AND HEALTH RISK ANALYSIS 

'Jaste Types/Chemicals : 

Hazard Evaluation: 

Known or Suspected Hazafdous/Toxic Materials (If applicable include: PEL/fDIA 
and/or TLV-TL?A/TLV-STEL, LEL, flamrpebflity, odor. reactivity, stability, 
corrosivity) 

Overall Hazard: SerLous Hoderate 
L o w  Unlarown 
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Hap/Sketch attached? 
Perimeter identified? 
Zone(s) of contamination identified? 

Recommended Level(s) of Protection: 
A B C D 

Level of Protection: (check those that apply) 

Modifications: 
Respiratory: 

Field Dress: 

Monitoring Procedures/Equipment*: 

- KNU - OVA 
Radiation Survey Meter Explosimeters 
Oxygen Meter - Other, Specify * A T 1  instruments are calibrated in accordance with the w f n e e r u  

0 SURD rt Branch Standard Oneratinn Proceduremd Oualitv Control 
Assurance Manual or by the manufactures specification. 

Method of Air Surveillance: 

Additional Site Specific Information/Stipulations: 

~ -- 

Site Decontamination Procedures: 

- - .- - . - 

Confined Space Entry (check one): YES - NO 
If yes, define procedures to be used: 
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FIGURE APP K . 2 . 2  
, UNDERGROUND UTILITIES CHECKLIST 

Power 

Telephone + 

Gas 

Uater 

Sewer 

Other 

* Include non-AT&T l ines  such as Sprint, MCI, e t c .  

JMPORTANT: Check a l l  proposed dr i l l ing  locations with a pipe- 
seeksr. As a minimum, the f i r s t  four feet of a power bored hole 
will be oud using a post  hole diggerhand auger. Personnel involved 
in the drilling will wear eye protection i n  addition t o  normal 
safety gear,appropriate for the required level of protection. The 
site safety officer will insure that a l l  personnel remove watches, 
rings and other jewelry, as w e l l  as securing loose f i t t i n g  or 
dangling articles of clothing while in the v ic in i ty  of the dri l l ing  
operations. Additionally, the safety officer will insure that a 90 
degree clear zone is maintained for a radius of at least 25 feet 
behind the d r i l l  r ig .  
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.K.3 AIR AND WATER COHPLIANCE SECTION SAFETY PROTOCOLS 

K .3.1 Equipment 

K.3.1.l General - -  Section field employees vill be provided vi th  the 
following personal field clothing and safety equipment: 

Coveralls and/or long or short aleeve shirts and pants (three 
pairs) 
Rain Suit 
Safety Glasses 
Hard Hat 
Steel Toe/shank safety boots (leather and h b e r )  

a Individually fitted full face respirators 

Personnel required to work on a hazardous waste site will be provided with 
any and all other safety equipment and clothing provided to the Hazardous Waste 
Section staff (Appendix K. 2) . 

K. 3.1.2 Water Core~lf ance Unit - - All the field equipment used by the Water 
Compliance Unit (WCU) is stored and maintained by Hazardous Waste Section (WS) 
personnel at the Division warehouse. As in Section K.2.1, EfWS personnel are 
responsible for the upkeep of WCU equipment. WCU field personnel are tesponsible 
for properly operating and maintaining equipment in the field. 

K.3.1.3 Air Com~liance Unif - -  Monitors, osmpling equipment, delicate 
lectronic instruments and other equipment used by the Air Compliance Unit are 

*tored and maintained by the ACU staff  at the Air Laboratory. The ACU propane 
generator and SOL.+ Isrger monitor housings are stored at the warehouse. The ACU 
staff is responsib'le for proper equipment operation and maintenance in and out 
of the field. 

K.3.2 Trainine Status track in^ System 

The HWS operates a computer system for tracking the S t a t u s  of required 
safety training for all ESD personnel involved vith hazardous waste sfte field 
operatiens (Section. K.2.2). All Air and Uater Compliance Section (AWCS) 
personnel Involved with hazardous waste sf te evaluations and are included in the 
HWS tracking system. 

K.3.3 SpecifLc Site S- 

When conducting or ass is ting with the conduct of investigations or 
monitoring at hazardbus waste sites the AWCS s t a f f  will follow the requirements 
of Section K.2.3. The AWCS staff i s  usually called in by the OSC or Emergency 
Response rtaf f after the initial reconnaissance. Generally, the safety plan v i l l  
be developed by the HWS staff before the AWCS staff is required to enter a site. 
Therefore, the AWCS staff will work under the safety plan in use. In the event 
the AWCS staff is first on site, the AWCS project leader will develop a oafety 
plan as outlined In Sertion K. 2. to comply wf th safety category requf rements and 
-9 protect AWCS personnel. ' 
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Routine ACU ambient and air toxics monitoring and UCU compliance 
inspections and investigations will not require a site specific safety plan 
beyond the standard safety precautions required and used on all field activities. 

K.3.4 Site Overations 

K, 3.4.1 Water Com~liance Unic - - UasteweZer and its by-products pose 
potential hazards. The hazards include the vaterborne diseases such as typhoid 
fever, paratyphoid fever, dysentery, infectious jaundice, hepatitis, and the 
danger from tetanus. The best defense against infection is the practice of good 
personal hygiene. The following safety guides (1) should be observed whenever 
working around wastewater: 

Hands and fingers .should be kept from the nose, mouth, eyes, and 

ears. 

Rubber gloves should be worn when handling wastewater, screening, 
sludge, or grit; or whenever handlinq equipment which has been in 
contact with untreated wastewater or sludge. 

Gloves should always be worn when hands are chapped or burned or . 
when the skin is broken for any cause. 

Before eating and after work, the hands should be washed thoroughly 
with soap and hot water. 

a All cuts and scratches should be given immediate first aid. 

K. 3 . 4 . 2  Air Com~liance Unit - - A number of hazards exist for ACU operators 
conducting air monitoring or instrument calibrations. Many of the calibration 
gases char are used are toxic. The samplers are often in locations that can 
require climbing ladders. Samplers can pose an electrical shock hazard when wet. 
The following safety guidelines should be followed when conducting either air 
monitoring or insrrument calibrations. 

All calibration gases should be vented to the outside of air 
monitoring enclosures during calibration. 

Care should be exercised while climbing ladders. 

Non-conductive shces should be worn on wet roofs when changing 
samples when the sampler is wet. Also make sure that all extension 
cord connectors are located in dry areas. 

Hoods should be used when solvent rinsing equipment. 

K.3.4.3 Safety Precautions for Munici~al Wastewater Treatment Plants - 
There are many hazards in and around municipal wastewater treatment plants. In 
many WWTPs, open channel flow measurement systems are hazardous and are located 
in dangerous areas, such as upstream of large screw pumps os high flow - open pit 
- discharges. Walkways and ladders around the various treatment units may be 
unsafe. In many older WUPTPs, there are no railings around treatment units and 
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.:# 1 bruym 11c t y),~ I urn 1,- o a n  f, I y )~nfiat 11 f *s t  marly nlsc~vn - ~raurld t raatwnt  units. 
11th t & l  I r r w l  rry w a  t 4: r 1 g*1l d- l l r r a h  a t , ~ r l r l  ti tul l uwarl by all f laLd personnel: 

• Field personnel should never enter an encloued, belov grade, or 
unventilated structure such as a manhole. Caution should be 
exercised when entering a pump room or lift station. When entering 
a below grade area, e.g., lift station, wet well, etc., an initial 
reconnaiecance should be conducted as described in Section K.2.4.1 
and adhere to guidelines in Appendix B. A n  emergency escape pack 
should accompany each person when entering a potentially oxygen 
deficient area. 

Proper safety shoes or boots should be worn to prevent slipping on 
wet surfaces. 

In WWTPs where the final outfall or open channel flow measurement 
system is hazardous, field personnel should tie off with a safety 
line or harness when taking wastewater samples or water depth 
measurements. In no cases should field personnel enter such areas 
without another person standing by. 

Field personnel should not attempt to access elevated areas which 
are hazardous or &ere heights may be a safety hazard, such as above 
ground treatment units with dangerous valkways. 

Field personnel should be cautious of moving mechanical ~quipmttnt 
sucl. as mechanical bar screens, grit scrapers, belt drives, and 
motors. 

Field personnel should never conduct in-plant sampling or other in- 
plant measurements without another person standing by. 

Field personnel should wear rubber surgical gloves during sample 
collection to prevent sample contamination and reduce exposure to 
infectious organisms. 

• Field personnel should attach sample containers to a sampling pole 
when collecting samples from inaccessible locations or hazardous 
.areas. Precautions should be taken to avoid overhead electrical 
lines and other hazards. 

K.3.4.4 t v  Precautions at Industrial F a c u  - Inspections 
conducted at industrial facilities requfre that the inspector adhere to the 
safety rules maintained at the industry for protection of visitors and Facility 
personnel. The inspector should request from facility personnel clarification 
of safety precautions and the particular dangers that he might sncountclred at the 
facility. The inspector must not sign release waivers of liability that the 
'-cility may require prior to entry into the facility. 
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1.1. T h i s  manual Fm designed to delineate the routine operation of the 
USEPA Region rV Analytical Support Branch. The primary purpose of this 
document is to eetablieh and maintain uniform operational and quality 
control guidance for regional chemical and microbiological analytical 
activitiee and regional laboratory evaluation, laboratory certification, 
contract laboratory performance monitoring and quality assurance 
activities. The establishment of, and adherence to, unifom elements of 
an intralaboratory quality control program are esmential to the production 
of reliable analytical data. 

1.2. Coordination of the overall regional quality assurance activities, 
and likewiee the Analytical Support Branch quality assurance activities, 
reete primarily w i t h  the RegiondL Quality Aa8urance Officer (W). The 
function# md ro.ponrfbiliti88 of tho QAO are i d a n t i f i d  in the -ion XV 
Quality Uaurance Program Plan. The Q.AO msmas an a focal point for the 
dinmaniaation of infoxmmtion urd proridmm program -gar8 with technical 
advice pertaiaing to the develvnt, implementation, and aperation of 
regional quality rs8uraace activities. Liaimon with the Office of Research 
and Demelopeent, Quality Aseurance Management Staff ( O W ) ,  is maintained 
by the QAO. Implementation of agency quality asmurance polieiee 
applicable to the laboratory is the reeponsibility of the Chief, 
Analytical Support Branch. 

1.3. The Branch has an individual remponsibility for the operational 
aspects of the quality aenurance activities. hsignments are made to 
ineure involvement of all sctivitiee in quality amsurance and to maintain 
control of quality aesurance data. 

1.4. Thim manual and the quality control protocola deocribed ure not to be 
v i m d  an all Fnclumive. Rather, t h q  m r r v e  am a basic foundation on 
which to build a etronger quality anaurance program within the Branch. 
Some quality amsurance document8 are included by reference 

1.5. All ASB etaff are required to familiarize themeelves with the 
sections of thio manual that pertain to their individual operations. 



Smction: 2 
RMision: 0 
Date: September 1990 
Page: 1 

2.1. The Analytical Supporr Branth orgaainrtionrl mtructura is mhown in 
Pigur. 2-1. 

2.2. Thm Branch im a tochnical support activity w i t h  the following 
funct ions : 

2-2-1. Provides c h d c a l  and microbiological laboratory service6 in 
mupport o f  a l l  rrgional program rurd.. 

2-2-2, Ptooidmm c ~ l t 8 t i o n  &ad u8i8tanca to local, Stat., and other 
agmneiem in mattera of analytical mathodology and laboratory quality 
annuranca. 

2-2-3- Proridma prnonnrl u rmgional rrpr?.amntativmm to national 
progr8mm ~t~ to wl-, +rlid8tion, aad proaation o f  t h  urn. 
of o f f  icfrl EPA aaal*ical m. 

2 - 2 - 4 . " ~ ~ i c i p a t e m  in national and rmgionrl interlaberatory mmthod 
evaluation studies. 

2.2.5. Prwfdmm laboratory evaluation and cmrtificarion .upport for 
thm rmgfan. 
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BRANCH ORGANUZATUON 
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3.1.1. Camplete documentation of the sample collection and handling 
procesm in an extremely important ampect of a regulatory monitoring 
effort. Formal chain-of-cumtody procedure8 provide for a written 
record of mample traceability, accountability, and serve to validate 
sample intagrity. 1111 nanplem received by ASB far chemical analysis 
are controllad by theme Field mample cumtody procedures 
arm drtriled Fn tho Eav- -1- Braach, Standard 
Owratinu Procsdurea and Oualitv Amaurnnce Manual. 

3-1.2. All custody docummtation on mimplea for microbiological 
u u l y . u  w i l l  k m 8 h t d a d  in thm dsrcsbiology -1. logbook by tha 
projmct -biologist, Th. mmm docParntrtioa will be msfntainrd ar 
lied for chmmkul samplrr. Tho .ample custodian will not mrfntain 
tbr- rrcord.. 

3.2-1. The following s m l e  curtody forma are shown in 
Form 3-1 through 3-3: 

o Chafa-of-cuotody Seal (Form 3-1). 

o Custody Room Sample Log (Form 3-3). 

3-2-2- In rddftion to f-, ~ ~ r + o d y  isformath im mint- 
in  thm mut.r mictobiology logbooks, sample and Aaalymin Uanagrmrnt 
Systmm (SAUS),  computer m a m p l m  log, tha chmdstry and microbiology 
field logbooks, a d  in +he fndfvidurl analytical data boob. 

3-3-1. All mmplaa are received by the sample cuatodfan or an 
alternate. At the time of the receipt, the custodian or alternate 
perfonnm the following: 

3.3.1.1, D-nt w h e t h e r  tho IZLCIivFdUal mamplem, box.m, or ice 
chert8 wrm marlad upon rmemipt; 11.0 docummnt condition (if 
-) of muuple contrfnmr in  armmark8D amtion of the cuotody 
f om. 

3.3-1.2. Sign all chaia-of-custody records, and idmntify the date 
md tW of 8.mplm rmcript. 

3.3.1.3, Log all ormplem~bto thm SILAMS noting the  followiag 
iafozmationr Sample log nrrmbrr, .outer of @ample, project numhr, 
mtation damcription, if uald -- yea or no, date and tima of 



col leez ion,  who c o l l e c t e d ,  date and time r a c e i d ,  receiwed by, 
recmivd frum, analysis rmirad, and m y  other pertinent remarks. 
The e0mput.r log 8cr-n is ahown in Figure 3-1. 

3.3.1.4- Place r.mple numbrro on 811 8-1. contaimrm and mecure 
ample8 Fn the  arcurrd-refrigmrated custody room and/or mecured 
rmfrigaratora usmd for mtorinq voA armplea. 

3-3.1.5. Aftu samplm logging ir c a ~ p 1 a t . d ~  c q t 8 r  print-out 
rbwts 1i.t- tho raquirrd mrlyus for a l l  8aqA.m w i l l  be given 
to math p r o j e  chmu.int &ad placed in the project file. Computer 
data saporting m t ? o m t s  w i l l  k givma to tb. appropriate project 
c ~ r t . .  

3.3-1-6. b copy of tha field custody form, aloag with I computer 
printout of  the tests to be aadyzmd for, will bm maintained in 
thm ASB films. Th. orLgfnrl fimld custody form and a copy of the 
cooprrrr ptiatout will k wnt to tb. rnai~iQrrl(8) r-paaibl* 
for umpl. collectioa. 

3.3.2. Far m uulyst to rocoivm samplam for uulysi., tba following 
actions t.pukmd ( a c c m . 8  t o  tho cumtody roacp by mrlymt8 r r q u i r r m  
approval by m i t h u  the Organit chaairtry or Inorgmic C h e d s t r y  
Saction Chimf who imruen thm a key to thm custody room): 

3-3-2-1- Th. w i l l  fill a t  tho C u m t o d y  Roonr S-18 Log 
Shomt (Form 3-3), liatiag th. 8 . m p l m  typm and aunplea by 
tndi~idurl W mrmbrtr, .pd iOitiil the 

3.3-2-2. Thm urrlymt will r- the requked sample8 fram tho 
eurtody raorn. 

3.30203. Th. &y.f i s  rmsponmible for curtody of s.mplmm during 
~mLymt.. E o / h  will -t d a t m  O f  &pi., typ. of mrlymia, 
log numbua, aad ripnrturm b tho data laghook. 

3-3-2.4. Tha armly8t will -urn tho  88mplma t o  the cu8tody room 
w h e n  h./sho is fininhad with  thm analysra. In no came will thm 
o r i g i n a l  q l m s  z e m a h  autaidm tha cumtody ram during non-duty 
hours ualrn8 rll m r l y m r 8  u e  complete and the 88mplo is to k 
dimcardrd- Whrn +hm mamplra u r n  r m t u t n d ,  the analyst will again 
sign &ad d a t m  the Cumtody Room Sunple Log Sh-t. 

3-3.2.5, The C u m t o d y  Room Saaple Sh-t will bm maintainmd a8 a 
-t file and enturd Fnto S u n s .  

3-3.2.6. Whm thm projrct chemist. has km authorizmd to dinporno of 
e m p l m m ,  h . / m h .  fills out thm Curtody Roam Sample Log, checking diopomal, 
li8tiag the  sunplmm by type aad SAD number, dating, and initialing. Thm 
n u i a l i n d  k g 8  will k. raaovrd from the armplm cuntainurm at thr tFw of 
di8pQmrl rPd rrruraaci to thm individual or group rr.pap.ibl. fo t  tha 
collmction of tha aamplrm. 
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3.3.3. I f  sample8 are receivmd a t  a f i e l d  laboratory,  or after normal buminems 
hour. a t  t h e  main laboratory, t h e  following procedure w i l l  be allowed: 

3-3-3-1. A designated individual w i l l  rmcaive a l l  .amplea by signing and 
dat ing  a l l  f i e l d  8h-t8. 

3.3.3.2, ~le/she w i l l  then open t h e  ice chemts, remove the eample 
containers,  perform any requizad analyses, and aplit samples into 
addi t iona l  eample containers i f  necemmary. 

3.3.3.3- He/mhe nhould t h r n  put a l l  rampla containers  back into ice cheats 
and e i t h u  seal tha chmstm or place in custody roan. 

3.3.3-4. The cus+odiaa w i l l  asmuw cumtody +he next day, or when the 
mamplee arrive'at t h e  c e n t r a l  laboratory from the f i e l d  locat ion.  

3-4-1- AUdit. of ~ ~ . + o d y  F n f m t a  w i l l  b. mfm by th. Bt-h Chief 
hir domignrr. Thmw audit. will inclub. an -tion of custody 
&cumentation o f  rmdamly .rlectd mamplem for: t r a c e a b i l i t y ,  canrpletens8e, an 
accuracy. The r e r u l t s  of t h m s m  aud i t s  w i l l  monitor the general  effectivenerr 
of t h e  curtody procaddres. 

3.5, Pal- for Dinzmmal of zaboratom Sam~lee 

3.5.1, po criminal inveSti~atiOn 8amlr8 or mamrrle containers  w i l l  be dimomad 
of u n t i l  dilraosal ham been authorized bv the appropria te  o f f i c e r  of t h e  court, 

3.5.1-1. Water s.mp1em requiring BOD, BAC-T, Extractable Organica and 
Volatile Organic analy-8 may b. d i ~ p o s e d  of when analymem ass completa. 

3.5.1-2. A l l  other mmplmm (e.g., w a t m r ,  moil, Writ, tiamurn, w a m t e ,  
mtc,) w i l l  bm dirpomed of am followm: 

3.5-2. Thay w i l l  be retained u n t i l  da ta  on +ha smplem 'ham brrn  rmportod. 

3-5-3- Chief, Organic Chanirtzy m i o n ,  w i l l  amnd no t i f i ca t ion  t o  d a t a  
requeatorr notifying th.m t h a t  malymom a m  camplet8 and rmquemt t h a t  t h ry  
no t i fy  ASB of the zequired disposition of sampleo. (Soe Form 3-4). 

3.5.4. A l l  .ample8 w i l l  be dimpommd of in accordance with t h e  guideline8 in 
Section 4. 
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I -' sample # .  Parameter 
Date 
Consumed 

Out 
~ a t e / T i m e  

In 
Date/TFme 

Date 
b i a ~ a e d  Name 
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DISPOSAL LETTER 

UNITED STATES EUVIROHXENTAL PROTECTION AGENCY 

REGION I V  
COIJZGE STATION RD. 
ATHENS, GA 30613 

SUBJECT: Sample Oioposal Request 

TBRO: Tam B. B.rrarft, Jr. 

TO: 

All requested data frm the projects limtmd below baoe been reported to you. 
PLeaoe advise of sample disposition by checking the Dimposal or Hold column to 
the right of the Project, thrn signing and returning thia amma ASAP. 

Pro j act Project Nama C i t y  St. Dinpome Bold  

Disposal A u t h o r i s a d  by: D a t e  
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LABORATORY S-LE DATA MUUGmtIT SYSTEn LOGCfNG SCREEN 

S U  *t**t*** # ~~# axwrDENTUIL 

STATION STQRET # 

Cf TY SThTE TYPS CODE u/M SAWPLE TYPE 

CASE I'mMBER IIVORGMfC SAWPLIC HO ORCMXC SAWPLE NO 

START DATE SmRT T= Ent.r.rcRD BY 
END DATE END TXm 
DATE RECEIVED T m  REafVED 

EP TOX? (Y FOR ?tBS) 

ANALYSIS: 
TEST: m: TEST: TEST: TEST : m T :  
TEST : TEST: . =ST: , TEST: TEST: TEST: 
m S T : m S T t  TEST: TEST: M: TEST : 
~ S T : . , l % T t  TgST: TEST: TEST: TEST: 
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4.1. 1 ntrinaic t o  the production of qual i ty  analytical data is t h e  quality 
of laboratory memice6 available t o  the  analyst. Without adequate quality 
control being exercised with regard t o  f a c i l i t i e s ,  serviceo, laboratory 
environment, inmtrumentation, and laboratory supplies, an analyst c m o t  
be %xpected t o  produce re l i ab le  analyt ical  data. 

4.2. Recognizing t h e  necesmfty of maintaining control over general 
laboratory operation, the rubmmqumnt mmctiona outl ine provisions fo r  
mht&blw tb quality L.boratw 8 U p p O r t  -mi-8. 

4.3. All quali ty control checks l i s t e d  i n  th ia  section ehould be recorded 
i n  the Laboratory General QA Logbooks. 

4-4-1-1- If an auttznatic temperature recorder ia not ueed, place 
cal ibrated thannoamter with bulb imnsrmed i n  l iquid  on a central  
nhelf aad record temperature twice da i ly  (a.m. and p.m.) when t h e  
incubator i n  in ume. 

4.4.1-2. Periodically cbrck temprratura variation. when incubator 
o r  watmrbath is loaded to capacity. 

4-4.1-3. Drain and clean waterbath as required and r e f i l l  with 
laboratory pure water. 

4.4.2-1. Check t-ature weekly. 

4.4.2-2. Clean periodically and discard outdated materials. 

4.4-2.3- Do not s to re  food i n  any laboratory refrigerator or 
f remzmr . 

4*4.3. rmtoclave and Hat LUT oven ( ~ i O l o g i c a l )  
4-4.3-1. Record dare, and s t e r i l i z a t i o n  tima, and temperature for  
each cycle. 

4.4-3.2- -rate hot air  opbn at a arinfmum of 1 7 0 ~ ~  fo r  
s t e r i l i z a t f  on. 

4-4.4-1, Check with Clue-6 wight8 it leaat monthly and rrcord i n  
t h e  QC log. 

4.4-4.2. Clean and 1-1 balancmm am rrquirmd. 
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4.4.4.3. naintain annual maintenance #erpicea contract. 

4.4.5.1. Date a l l  pE buffer solution8 when opened. 

4.4.5.2. Standardize meter with pH 7.0 and pH 4.0 and/or pH 10 
buffer before each uee.. 

4.4-5.3. Uae pLt buffer aliquot only once. 

4.4-6.1. Check a l l  laboratory themmmter8 annually with a 
reference National Bureau of Standard6 thermameter or one which 
m t m  the rmqu--8 of MES Wanograph 150. Hark any mcesoary 
~ ~ o n u e h ~ . Z L d ~ k r + & Q c l o g b o o k *  

4.5.1.1. Clasaware uaed i n  general laboratory opuatfone must be 
of a high qua l i t y  boromilicato g lum,  e.g., 'Pytaxg o r  * K i m a x . "  
Volumetric glaeoware must be of a Claes -Aa quality. 

4.5.1.2. C l e a n  glamswara in hot watu w i t h  a m a i t r b l 8  detergent, 
rinse i n  hot water to r- detergent romictue, and f i n a l l y  rinse 
in laboratory pur. watu .  61aawue umed in special analymea, 
e.g., metals and organics requira mate rcrupulaur cleaning., e.g., 
=id and/or molvmnt w a m h i q .  G l u m w a r e  m u m t  k o v e n h i e d  or 
drained thoroughly beforo urn. o r  mtorage. 

4-5.1.3. P8rform the Inhibitoiy Remidue Teat on i n i t i a l  urn@ of a 
waahing campound and whenmver a different formulation of wamhing 
c-ad i a  u8.d in ordu to inmure that microbiological glammware 
i m  fraa of t o x i c  tmoidue. - 

4.5.2.1. The qual i ty of c h a m k a l ~ ,  reagents, eolvmnts, standard 
ga-8, and eul tur r  W r  umed in th. laboratory i m  determFard by 
tha m i t i v i t y  and .pn=ifFcity of analytical technique hing 
umd. R.rg.nta of lemnr puri ty tban apecifimd by a method w i l l  
not k ueed. 

4.5.2.2. Reagento and culture media (excluding high-demand itgms) 
should be purchamed i n  mall quanti t ies  to mhhLze axtended ahelf 
starrgr. 

4,5.2,3. Datm all raagent8, standardn, md cul ture  media when 
zmceivd and when opead or pt.pared, .and discard when outdated, 
or when evidema of diocoloration or deter iorat ion 3.6 detected. 
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4-5-2.4. Record l o t  numbur, data, volume, w i g h t ,  s t e r i l i z a t i o n  
t ime temperature, final pH, md u u l y 8 t e s  name f o r  each batch of 
bact8riological &a or o t h u  a u t u i a l s .  Peeform s t e r i l i t y  
chock8 on each batch, rad record ramults in t h e  media QC log, 

4.5.3. Laboratory fura water 

4-5-3-1- The laboratory pure water mymtm conaimtn of a reverse 
osmomis and deionization mupply followed by r carbon module, tm 
ion uchange module. and a m r a n e  f i l t e r  uni t  with a pore s i z e  
of 0.22 um ( l4Lll i -Q).  The system is alno quipped w i t h  a direct 
read- remiativity meter. 

4e5.3.2- Chmga myst- modul88 u rmcomwnded by the manufacturer 
or u Fndicatmd by water quality.  Data module8 when changed. 

4o6o1- ft F. +h. policy of tbr myticrl Support W-h to c o l l ~ ,  
n, -8 -1, .hfp md -w of h u e #  ~88 t .8  Fn a 
manner which mnsures c-1- with a l l  P e a l ,  S t a t e  and local  
laws, regulations and ordhmacoa. Theme procedures are also  designed 
t o  minidse employ;.. mxpoeure t o  hatardm rsmociated with laboratory 
genaratmd hrrudous w a s t m s  sad t o  afford marhum envi ronmenta l  
protection. 

4-6.2- Policiom and pmcdurma f o r  opmration of the Diviaion'e 
anv- camplFaac8 -am are M l m d  fn tho  documrent, 
AERL/Reaion IV Envirarrmental Cmmliance Policies and Procedures 
Wanual, Mayr 1989. 

4-6-3.1. ASB is mubjoct to thm R a m o u r e m  Conmuvation and Racovmry 
Act rrgulatboru u corrtaLmd in the 6aorgia Rul rm fo r  Hazardous 
W a m t e  M a n r g e m m z t  for the handling, .torage and disposal of 
laboratory-related hazardoum wamtma. Gm-ally, thm laboratory im 
subjmct to the ru les  applicable to grneratorm of 100-1000 kg/-. 

40604,1. B u u d o u s  Wamta Dmtmmimtion. Tb. dmtrzmhation of 
w h o t h u  or not a wamte i n  a rmgulated mubstmce i n  made by 
applying the  follawing crftuia m i t b u  M i v i d u a l l y  or in 
caebiartiws 

4.6.4.1-1. Is t h e  wamte material limted in 40 CPR 261.30 - 
261.33(e)? 

4,6.4-1,3. Does the generate have pusonal knowledge of the 
hatardoll5 M t W  of the m t m i d l ?  
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4-6.4.1.4. Would dfapomal of t h e  material am nan-regulated 
waota~pomo an environumntal threat and/or leave the Agency 
open t o  criticism? 

4.6.4.2. Waste8 which meet  any of the above criteria must be 
handled and disposed of 88 a -latad waste. 

4.6.5.1, The Branch Chief i s  responsible for enmuring adherence 
w i t h  a l l  Region N w a s t e  handling and dispoaal requiremente f o r  
all laboratory operations. Thin rerponsibi l i ty  include8 the 
i m p l e a t i o n  of (Foe,, tachuical d o r  muugamant) 
designed t o  rPinimfza the gmneration of hrzardoum wutea .  

4-6.5.2. W a m t e  minimization ahould be a prhm connideration of 
fai+irl mxpuhantil 6 m i g n  and invomtfgatioa planning. Tha dogroe 
to wbfch w u t m  min4drrtian La U?Uwd ultima-1y i m p a c t 8  the 
operational and cost rffectiorarmrn of our overall hazardoum uamta 
-=5Y-=t 

4.6,6.1. Iln r u t a ~ t d  wamtm accumulation tracki.ag symtem 
(w) i n  maintained to account for monthly and uurual 
hazardous wamte generation. Thia information databarn* ia 

by tha -ion IV Aa8lytfcrl  support Branch (ASB). 
Information maintahed in thm my-rm include.: wamte batch, date 
w e e  p l a c d  hi 8toraga, individual rmsponoible for generating the 
W8.t., d8mcription (contrmnt.) of thm waste, quantity of waete, EPA 
X8zuboum Wamto N w r ,  date w a s t e  rhipped, mani feet numbers, and 
TSD F a c i l i t y  rmcaivinq w u t m m .  

4.6-6.2. Sam Dutton (ASB, Roolm 261) i n  rmaponsibla f o r  i n i t i a l  
w a 8 t e  logging and acceptance f o r  Morage. 

4,6,7.l. Am r -11 quantity ganmrator, the laberatory i . ~  eubjact 
to the following wamte accumulation l i m i t s :  

4.607.1-1-10 Gemrate no more thaa 1000 kg/- and 
accumulate no g t u t m r  tb.n 6000 kg of wastmm. Waet.8 m m t  
be dimpornad of within 180 d a p  of th8 a t a r t  of 
accumulation, or  within 270 days i f  w a r t s  in transported 
more than 200 rnilmn for  diapomrl. 

4-6.7.1-1-2. W u t e m  p a u a t d  i a  ucrma of t h m u  l u t e  
mubjocts tbe laboratory t o  the full gmnerator m l s a  (40 
CFR 262.34 (a)). 
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4.6-7.1-2.1. Those w a m t e s  speci f ics l ly  l i e t ed  in 40 CFl? 
261..31 and 261.33 ( e ) ( f )  u o  considered acute hatardoue 
waste. The laboratory cannot generate wre than 1 kg/- 
of acute hazardous waste and re ta in  its* muall quantity 
generator status. The 110/270-d.y storage l imi t  aloo 
applien to acutely'hrzardoua wantee i f  l e s n  than 1 kg/mo 
is generated. I f  more than 1 kg of acutely hatardoue waete 
is generated during one month, tbe6e wastes muot be 
disposed of within 90 days, 

4.6.7.1.3, Wrote accumulation w i l l  be monitored t o  enaure that 
t h e  applicable generation and accumulation (i.e., 
quantLty/thm) l h i t m  m aot mxcmodd. Wute w i l l  be 
ain#amd of rr rquirrd t o  ens- conformance with the 
regulatory .limits ( i o t a . ,  180 days) and a t  a minimum of twice 

par Ye=-  

4.6-8-1, N1 hrarrdau~ &aigart.d for m a t d l i t r  and/or 
temporary 6toraga m u m t  be packagd i n  an appropriate container 
dem'igned t o  avoid loas or upillage of the  materials. Each 
containmr mumt be labelad w i t h  the  isformation required. Xf the  
w a s t e  contafns PCB.6 t h i s  should k highlighted on t h e  label and 
t he  container mrrlt8d with t h e  appropriate PcB l abe l  according t o  
40 CFR 7 61.40. Rmfmr t o ,  AERL/Reuion IV Environmental Comoliance 
pol ic ies  and Proceduree U@nuaL, b y ,  1989 f o r  specific PCB 
l r k l L n g  md mar- rqukmmmntm. The 1-1 nhwld a l so  contain 
any pzmcautionary haadling o r  mtorrgm rmquirementm the  generator 
thinka are appropriate. Labels can be obtained frerm t h e  Waclte 
Control Officer. 

4.6.8,2. Before transporting or offering a hazardous waste f o r  
off-aft* trmmport, a l l  wamtma mumt bm packaged, labaled Md 
m ~ ~ ~ l c r d  fa accardanee with DOT rmquhementm (49 CFR Part. 172, 173. 
178 arid 179). The Wamte Control Officer w i l l  ensure t h a t  a l l  
contrinum shipped o f f - r i t r  are prop.rly packaged and labeled and 
t h a t  tho transport vehicle i s  appropriately placarded and manifest 
docuwntation i s  complete. 

4.6.9.1. Except f o r  in-laboratory accumulation (i.e., s a t e l l i t e  
mtorrg. (40 CFR 262.34 (c)(l)), a l l  hazardous wamtea generated a t  
tlu -ion IV, bllmga Station Road f a c i l i t y  and accumulated f o r  
dinporn81 w i l l  k #to- in th. B l z a t b w m  Wautm Storage Building 
(BWSB). The HWSB is located adjacent to and detached from the m a i n  
AEIU, building. The building is epecif ical ly derigned for  the 
storage of hatardourn materials. 

4.6.9.2, L U t u i r l m  eormd in the HWSB are rnmgregated according t o  
compatibility groups , 

4-6.9.3. The hazardous waste storage f a c i l i t y  w i l l  be inmpctecl on 
a cJ.aklv bamia am rmauirrd A n  t-m 9kc i r  r ---a -C L.LI 
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inspectione w i l l  be maintained i n  the Razudoum Wante Storage 
B u i l d i n g  Inepeetion Log. The Log w i l l  be maintained i n  the 
storage area- Any problem detected during the inepetctiona w i l l  
k taportad in urit ing to tho Envizormental Canpliulce 
C o o r d i n a t o r  - 
4.6.9.4- An inspetction of mmugency mquipwnt and # p i l l  control 
quiptent  w i l l  be conducted t w i c e  urnually and documented i n  the 
Hazardouts Waete Storrge Building Inspection Log. 

4.6.9.5. M&ition&l hOu8dcmOpfnq &ad mecurity inspections of the 
EWSB w i l l  k pufornwd on r Sagulrr bu i r  in conjunction with 
s r f r t y  bqmctiozu coaductrd by tho Eoalth md Safety 
eommittw. An innpeetion report w i l l  be provided to the 
E n v i r a ~ ~ . n t a l  Compliance Coordinator and the Officers in Charge. 

4.6.9.6- w u t m  gmnuakd at SPA*. 1088md f.CfUtp at the 
0. S. ?emst Sam- ( U r n )  location w i l l  k mtorod i n  t h e  USFS 

M a t m r i a l m  B u i l d U q  at that mi-. 

4.6. I0 o 1, Diapomal of ' regulated laboratory mot-6 i n  tho 
c u ~ t i o n  of tha wart0 pmcamr. k much, selection 
of a responmible waste tranmporter aad dimposal f a c i l i t y  i s  
v i t a l l y  important. The selmctioo of a tauto  t ransporter  must be 
psrdicatmd on th.k khg permit tmd to  transport huudws wastee 
coupled with an abmenca of prbx RCR&/DOT vielrtionm and a proven 
record of successful perfonnunem. 

4.6.10.2, Th. nvthod of w a s t e  dL.posal wL11, in pmrt, dictatr the 
mmlmction of  a wrmto dirpomal f ac i l i ty .  To a rxfrat pornsiblo, 
it w i l l  k tha policy of  Wioa IV to df.pou of ill h8sudous 
wutom by incineration, and/or ch&al trmatmmnt/fixation. 
L .ndf i l lbg  of hazardouo w i l l  bm avoidod i f  at a11 pomu%blr. 
l a c t o r n  conmidrrd in tho mrlmction of a w a 8 t e  dispomrl facility 
include: current permit statua,  canpli8aca witb thr EPA Off-Site 
P o l i c y ,  (SAIU Sot. 121), pa& performum, rffmctivmmmm of 
-8-t procosm8m md a b i l i t y  to provide a c r r f i f i c a t a  of 
disposal. To the extent pomrible, a l l  hazardous wrsta w i l l  be 
dF8porrd of a t  facilities which comply w i t h  tho  BPA off-ei te  
palicy- 

4-6.10-3. Moa-ragulatmd molid wastmm w i l 1 . b .  disposmd of i n  tho 
building dumpmtu. mu-rrgulated a q u . w m  w r m t m s  w i l l  km flumhod 
to tha ammr 8ymt.m. Spmnt samp1e cont8inmss dl.poud of in the 
dumpmtu should have their labels ranowd or obliterated. 

4.6-U.1. U1 rmcordm ralatod t o  the m a t i o n  8nd dimpooal of 
i u u r d o u m  wamtom w i l l  k r u t r i n d  u pumaent facf l i t y  mcorda, 
Record8 to k maintained includes nualfmrta, marcaption reports, 
u a m t m  uulymim data for shipped w a u t r s ,  ~lnual trpartn ,  
cartificatmm of dispomal, f a c i l i t y  inapection/audit rewrte. and 
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corre6pandence with Federal, S ta te  md Local regulatory 
authori t ies .  

4-6.11.2. Records w i l l  be maintained in the f i l e s  of the h s B  
Immadiate Office. 

4.6.12.1. As required by 40 Qa 265.50 - 265.56, a Iiazardoue Waste 
Contingency Plan hao bean devm1op.d which outlinee f a c i l i t y  
mmergency response procedurmm. 

4.7- - for &ta lu t r  w -tion 

4.7.1. Xany laboratory operations nacessitate t h e  generation of 
hazardous wautra (a.g., aolwtnto, acib., etc.) which are routinely 
-latod rmar thm point of -ation. Thm La-lrbaratory 
' u t m l l f t o D  accumalrfion o f  mch should k camfu l ly  controllad 
by tha Irlwratory mumgu so u to avoid creating m unsafe rituation 

d80 -ly w i t h  -Irp e0r8gO --Ut8. 

4.7.2. The RCRA regulationm (40 CFR 262.34(~)(1)) permits the 
tampotary accumulation of h u m r d o u m  waate or acutely hazardous waates 
a t  or  mu t he  point of gmnoration. W a s t e  rccumlated i n  t h i s  manner 
are ccmmidered t o  be fn a r a t e l l i t ~  accumulation." 

4.7-3- Basu&m W u t m m .  Thm following ~~8 apply t o  matal l i te  
accrrmulation of hazardous w r r t m  in ASB faci l i t iemr 

4.7.3.1. All waate containers mu6 t  be c lear ly  marked with a red 
"Razardou8 W a l t m a  lrkl. Thm8a 1-18 are avai lable f r m  Saa 
Dutton (m 261). Tlm l abe l  mu- also  Ludicate the date uhmn 
ac-lation brgin8. 

4,7.3.1.1. The conteatm of the cont&i.ner wrmt be mmrlced on the  
label.  Be a p e c l f i c  in the idant i f ica t ion  of t h e  contents. 

4.7,3,1-2. A l l  8 r t e l l i t m  utorage contabarm mu& be clomed 
a c e p t  durhg period. of w-• t r u r ~ f e r .  Solw oprratianm 
(e.g., MI tC, ICP, atc.) m y  r m q u f r m  using a contrines l i d  
w i t h  a hole for introducing the wamtm v ia  a tub.. Wamte 
col lect ion veaseln requiring zero back premsure can be f i t t e d  
with m open-to-th-air abmorbent trap (e.g., carbon fil lmd). 

4.7.3.1,3- Thm valunw of waste rcctlmulatrd in  thm l rboratary 
mbould not ucd  2 gallo-. Exceptions would ba inrtrumwnt 
(i.m., Ak, ICP) wamte acid rmsrrrroirs. 

4.7-3.1.4. Volat i le  and/or fl-1. wastes mhould be 
-ui ly storod in laboratory fumm hood8 -mt the point 
of m a t  ion. 

4-703.Xo5- CIution mrt k -id  by tha ~ 1 y . t .  t o  a m i d  
m a t i n g  Fncompatiblm d / o r  tractin w a s t e  mixtures. 
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4-7.3.1.6, Waete removed from "satellitem atorage far dispoeal 
wilL be handled rccctrding to the  procedure^ contained in the 

/Remion N Envirenmantal Polfcisr and Procedures Manual, 
M y ,  1989. 

4.7.4.1. Aeutaly bzardoua w8mt8o are thome listed in 40 CFR 
261.31-261.33 and munE be accounted for separately from non-acute 
wamtem. The followiag procodure6 apply to the oatallite etorage of 
acutely hazardoum wastem: 

4.7a4el-l. Tha am+. w u t m  mu* k collmcted Fn separate 
containers from the non-acute hluardoua waste and be labeled 
a. containing a m t m  wa8ta. 

4-7.4-1-3- -&tion of m m  ww ctnaat ucsrd one (1) 
qurrt mb rravfn in +b 18btXctoy. On# +hr -1- rmrch.. 
o m  quart, th. wd.te containu must k dated md reamred to 
thm pa=mant -8 w u t .  mtoragm within threm {3) 
day.. 

4,7.4.1.3- Except for the labaling aad accumulation limits, 
acute wastm will bo haadlod ip the 8- manner as hazardoue 
wantes. 

4.fala2. -8tory numagus md au-imarm rhould conduct 
prriodFc walk-through in.p.ctiona to mamure the ptoprr application 
of trmparury wrate accumulation proceduron. 

4.8. Guidelinm for Pisumal  of lSuv-a1 Sam~lem 

4.8-1. Samplmn 8uh1it t .d  to t h m  laboratory for aaalynia arm excludM 
from rrgulation as hasurdou8 wuto undu 40 C?R 261.4(6) providrd thm 
s.mplm8 baing tran8port.d to or frm the laboratory, or are baing 
a~lytod, are bring held for analysis, are being maintained in cumtady 
for legal maron.. H-, once r decision iu ma& to dispose of 
laboratory mamplma, tho uclumion p r o v f m f o n s  of 40 CFR 261.4(6) no 
loager apply. D-nding upon the characterimtica and/or contantm of 
such maaplom, they may k nubject to regulation am a hazardoum waote 
ua&r RCRA or an r PCB-contlFaing material uadmr TSCA and mumt ba 
handled accordinqly . 
4.8.2. W o t  a l l  sample8 are routiamly mubjected to c ~ a c t e r i s t i c  
temtw md ur not mulily clusifid M a burtbou8 wa8ta. To 
a d d r u m  thm prob1.m of proprr ampla handling and dispoeal in the 
laboratory, guidmline. ham bmmn &vmlopd to r id  laboratory and 
envirommntal compliance permoanel in making a decision whether or not 
to handle a particular .pant labatatory eample as either a R(=RA 

rmgulrtad or ma-rmgulrtmd w r r U  coatafabg potmntially 
hurrdoua/tarie 8ubstaacem or .imply a aolid w e e .  Application of 
thmm guideline8 prwidoa an rnvironmentally consemativm approach to 
t&m di.gomr1 of spent laboratory eamplen and minimizen the potmntial 
for non-camplirnco with RQCA trgulationn. 
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4.8-3. Once the laboratory raceivmn approval ftom a project leader to 
dimpose of s a q l e a ,  the laboratory gunsrates A rapar t  from its 
laboratory infomation manrgemmnt myntam (SAWS) which  demcrhm each 
saalyais  p e r f o d  on t h e  bd iv idua l  mrmplem together with a parameter 
by parameter l i s t i n g  of ponitiva rmaults. Using the  analysis 
information, a deciaion can be made am t o  how the  samples must be 
handled fo r  dinpomal. 

4.8.4. The handling and disposal guidelines are a s  follows: 

4.8.4,l- All dincarded s o i l ,  medimant o r  waats aamplea are 
cu~idmrmd hazrtdoum wastmn i f  thoy mmmt any of the following 
criteria: 

4-8.4.1.1. Fail any of t h e  l iu t ing  charac ter ie t ic  tests (i-e., 
corrosivity,  ign i t ab i l i ty ,  toxic i ty  character iet ica (TC), 
rrrc+ivity) dmmcrLbud in 40 Cnz 261.21 - 261.24, o r  

4.8.402. Di8cuxd.d mamplem mmeting the abova c r i t e r i a  w i l l  be 
l a b a l d ,  rtorad, manifact&, trmaported aad diapomed of as RCRA- 
regulatmd hatardourn wamtrn. To tha extent pomsible, theme 
materials w i l l  bo disposmd of by incineration, 

4.8.4.3. Dimcardad muuplem not failing m y  of t h e  character int ic  
t.rt8 d r a e i k d  Fa 40 261-21 - 261-24 oz list& Fn 40 CFR 
261.31-33 but m m e t b g  the criteria lied k l o w  w i l l  be handled as 
non-regulated wastes containing potent ial ly hazardous and/or toxic 
oubatancrs . 

4.8.4.3.2- Cantria p m m t i c i d m m  or hrbicidam fn a cumula t ia  
concm%tration -/> 0.5 mg/kg (ppm), or 

4.8.4.3.3. Contain other organic campaunda (i.r., non- 
w.+icicb, herbicide) in a cumulative concantration -/> 50 
-/kg (ppm), or  

4.8.4,3.4. Contain or Fm sunpacted of contaiaing dioxincr, 
furana, or pentachlorophenol (PCP) 

4.8-4-3-5. Contain thm following mmtals at or abovm t h e  l i a t e d  
concmtrationrr a rsenic  100 -/kg, barium 2000 -/kg, cldmfum 
20 -/kg, chramium 100 -/kg, Laad 100 -/kg, mercury 4 */kg, 
ulmnium 20 mg/kg, and/or Silver 100 mg/kg. 

4.8-4.3.6. In tox ic  at concmatratiolu < 20a (EC o r  LC50) 
using aquatic and/or turempial bioumay tochniquss, or 

4.8-4-3.7. Is an o i l .  

4-8-5. D i m c u d s d  m.mp1.r ¶meting the c r i t u i a  l i s t e d  i n  4.8.4.3 w i l l  
k lakld and maaiferted an anon-reaulatad w a r t e m -  cnn*n4n+nr, 
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potentially harardaum mubstancro*; however, they will be handled and 
dispomad of i n  the samm lnannrr aa a regulated k u d o u 8  wamte. 

4.8.6. Discarded aol id  mampl.8 not m t i n g  the criteria listed 4.8.4.1 
and 4.8.4.3 above will be diapoeed of am s o l i d  wastes. 

4.8.7. All acidified water oampl8r arm dieposed of via the sanitary 
8-r following almnntary amutralization. Thia method of diapooal is 
applicable to all water namploa which are classifid a8 a hazardoua 
wastee urclusivsly on the baeis of corroaivity. Elementazy 
neutralization of such 8.mplmm i r  applicable under 40 CFR 26S.l(c)(10) 
and 260.10. 

4.8.8. All non-acidified water eamplmm .t. dispomed of  via the 
sanitary sewer- 

4-9.1. Tha R a  r.gulation8 (40 CFR 26S.l(c)(10)) allowe for 
elementary neutralization of acidifid wartea which are classified ae 
hazardouo waatea ucclumively on the barnis of corroaivity. The 
laboratary h u  mover41 waste m- w h i c h  ara -8 baed on 
corro8ivity rloam and aza ntbjoctmei t o  m l r w u t u y  nmxtrrlLration. 

4-9.2. In tho atomic absorption and inducmd plasm elmntal analysis 
operation., an acidified ampiration waatwater mtream ie produced. 
Thssa wutm #tram typically have a pE of lmmm thaa 2. Shcm three 
wa-8 mt*8mm are RQU rrgrl8t.d only on thm bamim of corromivity, 
rl-t8ry nmatrilisrtioa follourd by bimchrrg. to tha mawmr im tho 
moat offmetin and reaaonabl8 approach to haadling thr.m waatrs. 

4.9-3. tlmmntary neutralization ia conducted in the fallowiag mannmr: 

4-9.3.1.1. Ampiration liquid ia colloctrd in 5 gallon carboys 
atationad at the individual inatrumante. The carboys axe 
cappd except for an opmning to allow for the wamte to enter 
via 8 tygon tube and a -11 oprning to allow for prosmure 
.qruliution. 

4.9-3.1.2, Each of the collection cuboya are labelod with a 
Eazudoua Waate label. 

4-9.3-1.3. When filled, the carboys u e  traruferrod to a fumm 
baod for 1~~trllitrtion. 

4-9.3.1.4. Approximatmly ona liter of 2 1 modium hydroxide is 
curfully added to the wasto aad mixture is mt-. The p H  of 
thm m i x t u r m  io checked with indicator paper and additional 
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Frrcr-nto of 2 N d i m  hydroxide added u n t i l  the pH of the 
nolution i n  near neutral.  

4.9,3,1.5. Thm nmutralizmd wa8tm8 u e  then di8poued of via t he  
laboratory mmr. 

4.9.4. The 5 gallon polyethylene carboy. u e  deaignated as elementary 
neutralization unite and conform with thm def in i t ion  mpecified i n  40 
CFR 260.10.. 

4-9.5.1, Aspixation liquid froa 8- abmrption analymes (*.g., 
amrcuq)  i# a mixture containing concentrated aulfuric acid. The 
w a s t e  is carefully poured i n t o  a large laboratory sink equipped 
with a ta l l  stopper. 

4,9,5.2. D o l d t i c  limo (-a.l calcium mqmsium cubonat.) ir 
61-ly md c - f ~ l l y  rdrC.d to W wid Th4 pB of eh. 
m k t u r m  i s  puhdical ly  ELuckmd w i t h   ato or paps u n t i l  thm pE 
of tho molution Lo m u  -*dl. 

4.9,5.3. The neutralizmd waate i 8  then diepoaed of via  t h e  
laboratory m m u e r .  

4.9.6. The laboratory m i n k  i8 dsuignated as the elementary 
neut ra l iza t ion  uni t  aad confozmm with t h e  dafinftion specifimd ia 40 
CFR 260.10. 

4.9.7. The s a w  elementsry nauea l i za t ion  procedure described in 
4.9.5. a.bwm i n  applicable to disc- acibfffmd w a t a r  m~mplem 
clusifhd u -8 acclurivoly on the b8mtn of corroaivity. 

4.9.8, Zxtmmm caution mumt be umrcirod by prtaonnrl conducting th 
nmutralizatfon procedure. to avoid m W  contact with the acid 
e u r u . .  # 

4-10. D m  lad -kw for PCB 
coatrin.lna n S e ~ ~ : s a l m  

4.10.1. The handling, mtoragm, d i lpora l  and rmportiag of PCB i t e m s ,  
conta iners ,  and arttclaa containing PCB'. ia concentration8 greater 
thaa 50 ppm arm r8gulat.d under the Toxic Submtmcea Control 
(TSCA). Applic8bl. r q u l r t i o o .  a m  contaiamd in 40 CFR Par t  761. The 
U i n q  of PU3 matuialm im v i d  .u a sub- . lawnt  of tho ASB 
hazardoum w a r t e  handlfag and dimpoual program. 

4,lO.Z.l. I l r u k i q  V - I b r  Any PCB r r r i c l m  or coat- (40 
QR 761.3) of PCB m8trri.l. in a concentration greatmr than 50 gpm 
muat be praperly marked according to 40 CPR 761.40. 

4-10-3-2- -t m y  PCB containing n r a t e ~  
(i-e-, -1~10. rtc- l drr i - r~rr l  F m c  A (  r - r - 1  -s.-I 3 L- 
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diepomed of within 1 year from the date it was first placed in 
atorage (40 CFR 761.65 (a). 

4.10.3. The 8tor.g. f a c i l i t y  shall comply w i t h  the requirements 
specified in 40 CFR 761.65 (b) (1) (gag., toaf, walls ,  floor, curbing, 
location, marking, inspection, ate. ) . 

4.10.3.1. u u y  Storrg.: PCB wastms storad in laboratories 
a m  considered to b. in temporary storage as described i n  40 CFR 
761.65 (c) without having t o  camply with the storage requirements 
provided that: (1) the w u t r m  can tabu  displays a proper PCB 
1-1, (2 )  contrins th. date .ccumul&ticm Warted, (3) are stored 
in  a DOT spmcifieatbn .i &scrib.d i n  40 CFR 761.6s 
( c ) ( 6 ) ,  and (4)  are not mtot.d in the laboratory for more than 30 
a y e .  

4-10-3-2. ZLporting rrd 8.cordrt If at m y  t h  th. fac i l i ty  
m m  4 S  kg (99.4 pounds) of  PCB matuhl with 8 cencmntration 
grut8r t h ~  50 ppar, tho following Frtfozmatioa will k campiled b 
m rPnurl rrportt valuaw of PCB's mtorrd, e a g m  &to*, di.posal 
-8, md PCB So- 140 CFR 76l.lBO(.)]. Aanud w i l l  
k by July 1 m.ch par.  

4-10-3.3. Dtporil -88  Destruction of PCB containing 
m8taFalr must be done fa m i n c h e r a t a r  which campliea with the  
rmquirmmnts coatabed in 40 Cmt 761.70. 

4.10-3.4- Spill -, -1 rpb QoPtrrrrrPrs P u  
(-): Am specified in 40 CFR 761.65 (c)(?)(iF) a SPCC Plan must 
k dap.1op.d and Lmplemmnt.6. The AgRL/Region N SPCC Plan i e  
contained in AEEUI/Reuion N Environmental Compliance Policies and 
Procdurms Nanua&, m y ,  1989. 
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5.1. Proper =iatenmce of I r b o r a t o y  Laatsumantation i n  a key ingredient 
to both the longevity of the instrumentation, am w e l l  as, providing t h e  
analyet with equipment capable of producing reliable analyses. Proper 
aquiplaent amintenance require0 an alert ana ly t ica l  s t a f f  which recognizes 
the n e d  for e q u i p n t  maintenance coupled with ava i lab le  ouppart services  
provided either by i n h a s 8  personnel o r  vendor mpecialist~. 

S.2. Responsibil i ty far m a i a t m a n c m  md repah of a l l  Branch laboratory 
equipaent ia shard by thm m r l y s t s  8ad r rrmidant e l ec t ron ic  technician.  
On occamion, vendor npmcialists at. u t i l i sod .  

5.3. The primary elements of the equipnent maintenance program include: 

5.3.1. All mmjor rquipmnt t r c r i v m m  A d r i l y  check for  such things as: 
cooling fan o p u r t i o n ,  pump operation,  indicator  readings, mechanical 
checkm, cl.ur rir filter8, etc. 

5.3.2. Service schedules are r8tablLmhed f o r  performing routine 
preventative maintenance on a l l  major e q u i p e n t  i tems.  

5.3-3, Records are maintained for  a l l  equipment repairs. 

5.3.4. Instrument u t i l i z a t i o n  records; including operating,  and 
downtima, a r m  maintained for all GC, AA, GC/XS and f CAP inotruments. 

5.3.5. A conaemativs  inventory of c r i t i c a l  spare  parts is  maintained 
for high-ume inmtrwmntatian. 

5-3-6. Vendor operation and maintenanca manuals are maintained for a l l  
laboratory instrumentation. 
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6-1.1. All Branch employme8 muat accept the reaponeibility for acting 
in accordance with mafety rulrm urd practices and for reporting any 
obeerved safety hazard. Thin mection highlights some general 
guidelines and rules that mpecifically apply to the Analytical Support 
Branch. Obviously no 8et of ruler will cover all poamible mituatione. 
Thuefoce, 5.a addition to idhrtFng to theme rulem, mach permon ie 
-md to urtciae good in 111 m i t u r t i o o .  urd to mrirrtain 
a high l m l  o f  mafety conmciousnemr. 

6.1-2- The alee urd guidelima l i s tmd in thim mection only eupplement 
ur highlight the followFng o f f k i d  p u b l i s r t ~ t  

6-1-2-1- gafetv and He- Manual, ERXI. Athens. Ceoruia, Uay 1984. 
(In rrrimion) 

6.1-2.2, BPA Occu~ational Realth and Safatv Hanual, October 1984. 

6.1.2.3. paboratorv Health Monitorina Reauirementa, Warch 6, 1987. 

6.2-1. Lab brts md eafmty glumma mhwld lm worn at all them i n  
laboratoriem, Tho only exception to this is when paraonnel are 
worldng at cot~putu tarminrlm or micramcopea. When working with 
corronivoa and/or toxic 8ubrtuzcrm, lab coats should k left Fn the 
laboratory. 

6-2.2, O p n  omdrls and aborts will not k worn i n  lrboratorirs. 

6-2-3. When working in  any af the laboratories, it im recoumandrd that 
all jmd.xy  ba mmovmd md that permonnal w u h  their hand. fraqumntly. 
Alwayr w u h  hmb. thorwgUy when lraving the laboratory. 

6.2.4. nhrn work3.q with flmmable materiala, nylon or other totally 
synthetic clathing mhould ba avoidrd to m b i d z e  the pomsibilitp of 
etatic sparks. 

6.2-5. All containera should ba labeled am to contents, with 
particular cam to note corrosiva or krtardoum materiala. 

6-2-6. There will bm no rating, driaking, or -king in any 
laboratory. 

6-2-70 G l u m -  tbrt i. chipprd but rtill ~ r b l m ,  m.t k ffrr 
poliabrd kform urm; ot-in it m a t  ba dimcardd. 

6-2-8. Nmvar usm any lab glbwarm am a cosfainer for food or drink. 
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6.2-9. A n  inventory of a11 chrmica l~  maintained i n  the laboratory will 
be prepared und updated on an aanurl baaim. 

6.2,10. Return all chemical8 to their proper atorage araao after ume- 

6-2.11. Never pipet by mouth. 

6.2-12- Daaignrted permonnel are t o  conduct a mafety inspection of 
their laboratory at leaat quarterly. 

6.2-U. N o  perchlotie acid or perchlorate saltm w i l l  ba stored i n  
A n & l y f L c & l  Support Brrach. If at any tima thmu chmricals u e  
rrquitld in  a mmthad, apmcF.1 prmcautioru w i l l  k m c o m m r y  and 
ahould k coordfaratd with the Chimf of tb. fnorgaaic Chmmistry or 
Organic Chemi~try Saction. 

6-2-14. A l l  WDI:~ itru rhould k 8t th. .nd of W h  -k dry* 
SpUla ahauld be cl.urrd up bmedbtrly. 

6.2.U. S8mpl.m ahauld k in Irbotatoriu only during prepmratioa md 
a~.lym.i8; otb.rwiu, k..p than fn the  cumtody room, o r  propbr volatile 
organic 8torage m a .  

6-1-16. A l l  stock atandrrdm of a toxic nature should be prepared in a 
hood md stored i n  demignatmd areas. Only experienced perronnel 
should handle thme standards. 

6-2-17. Work of a hazudoua nature w i l l  not be parformed fa a 
laboratory after normrl buminemm haurn when only one person in 
prement , 

6-2,ls. Mow pumoaxml mumt k f lmi l ia r izrd  with mafmty practice., 
location of 8afmty oquipmnt, mad m ~ &  a w a r e  of  posaibla huardm fn 
the a t m u  frr which they w i l l  be working. 

6.3-1, Whrn pommible, dotendam the source of the mautplea urd any 
mpmcial -8 t h a t  might be rsmociatad w i t h  th-. 

6.3-2. Same mrarplem, mmpecially domamtic waste when n e a l e d  i n  
container8 w i l l  build up premrura. care ahould be taken in handling 
thm.8 type mamplam. 

6.3-3. Brolun srmp;Lea ahould k M a d  w i t h  protective g l m a  and 
dimporn of imnwdiately according t o  the  wratr disposal procedtuem. 

6.3-4. The laboratory Fa equipped with a partial contaimmnt lab  to 
aa=modate tha -action of hazaxdoum w a s t e  umplmm- Any mamplmm of 
m u r p r c t r d  of cop+- high. 1-18 of M o u r n   COP-^^ mbould 
bm mtarod in that laburatory. 
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6-4-1. Campreesed gases 8hould be handled in accordance with Chapter 3 
of the Safety and Health Manual. Environmental Renearch Laboratory, 
Athens, GA, Hay 1984. 

6.4.2. The Chief of the Analytical Support Branch w i l l  dsaignate three 
people t o  coordinate the routine invmntory of campremsed gaeee (Xr. 
Tim Slagle* Ur. Lavon Revelle and Hr. H i k e  Wairko). 

6.5.1. Electron' Capture detectors requixe wipe tests for radioactivity 
every six months. 

6.5-2. The Chimf of the Organic Chemistry Section w i l l  designate one 
person to bm responsible for  the wipe t e a s  and to maintain 
documentation of the tee ts  (Xr. Art  Burks). 

6-6-1- Tho Chbf of tiu luialytical Support Branch w i l l  dosfgnrtm r 
c W . t  to be rmmporuibla for Imzudaum w r r t e  di8pomal (Mr. Sam 
Dutton). (See Section 4 . )  
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7.1. A detai led l i s t i n g  and dincummion of q e c i f i c  chemical and 
microbiological mathods urn not Fnc1ud.d i n  this manual. Inmterd, lists 
coataiahq the nmthod8 (md rnalyti cal technique) uned in.  th in  -laboratory 
for organic analymim of a l l  .ample types are l i a t e d  i n  Table 7-1. T a b l e  
7-1 c o n t a h  the method tracking number urd mathod summary. The method 
tracking number is l i a t ed  in extract ion logbook. to ident i fy  the  organic 
mathode of extraction and analy8i.a. (SH ~8ble  7-2.) T a b l e  7-3 l i a t e  a l l  
mietobiologicil mthods. S.. Section 11 for referencem t o  a11 inorganic 
pr+hod.. 

7.2. D e t a i l 8  on the applications, limitationm, pruciaion, and accuracy are 
found w i t h l a  tha l i n t e d  mmthadn. 

70301e Tablo 14 1i.t. thm ivporting v a t i o n  u a i t m  for a l l  
parammtua in waters, moil/udirP.atm, fimh, md wamtm. Alma, STORfi 
numbers m limted. Them unit. arm alwaym t o  be us& unlearn sample 
matrix o r  mrtbodology c r i t u i a  requit. a cfiurge. Change. in unite 
muat be coordfnated betwmen tho  Organic aad Inorgrnic Chamintry 
Sections. 
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LIST OF ORCA#IC TEST PROCEDURES 
Llethod* 

Parameter Method Rafareaee Tracker # 

Surface water. Llonitoriaa Wella, Haatewater 

1. Emxactable Organic8 capillary CC/M 8270/625/CLP 4 7 

2. Volatile Organics Capillasy GC/= 8260/624/CLP 4 6A 

3. brgaaochlorhe Capillary OC/EQI 8081/608/CLP 55 
Pertfcid.s/PCBm 

4. Acid Herhieidem Capill- QC/ECD 8151/625 38A 

5. O r g a n o p h o ~ r u s  Capillary GC/NPD 8141/614 
Pesticide8 

Dr J Wat-  

1. Ertractable Orgaaica Capillary GC/MS 525/827 0 

2 Volatile O r g d c m  Capillrry GC/)rS 524.2/8260 

4. Acid Barbicidem Capillary GC/ECD 515.1/8151 

5. EDB and D E B  Capillary OC/ECb 504 

6. Screcming for PCBs Capillary CC/ECD 508A 

See T a b l e  7-2 for -hod nantu. 
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1. Extractable Organic. Capillary OC/IIS 3550/8270/CLP 43,43A,54 

2. Volatile Organic. Capillaxy GC/M 8260/UP 430,548 

3. O r g a n o c h l o r ~  Capillary CC/tCD 3550/8080/UP 43,43A,438 
~esticidee/PCBs 43C, 54 

4. Acid Hesbicide. ~ r p i l l u y  GC/LQI 8151 51A 

5. O r g a n o p h o ~ ~ s  Capillary GC/#PD 3550/8141 57 
Pe8tfci.de. 

6. Formaldehyde Capillary GC/m As8 Hathod 48 
ECORM-10/83 

7. PCBs for TSCA Capill- OC/EQ) 3540/8080 3 1 

1. Extractable Organics Capillary GC/MS 3580/8270 54A 
3550/8270 54C 

2.  Volatile Organic. C a p i l l w  G C / u  8260 548 

4 -  A c i d  Herbicide8 Capi1la.q 8151 5UL 

5. PCBs in Waste Oil Capillary GC/BCD 600/4-81-045 35 
8080 

1- Extractabla Organics Capillary GC/US ASB Sonicator 44 

8270 

2. Volatile Orgaaicm Capillrry GC/MS ASB Method/8260 44 

3. Organochloriar Capillary GC/EQI AS8 Sonicator 44 
Pemticidea/PCBu 8080 
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LIST OF ORGMIC TEST P-mCtS 
nethod 

p a r h e r  lleehod Ref- rraclrrmr # 

1. Extractable Organics Capill- GC/MS PUP by TO13 5 OC 
8270 

2 .  Volatile Organics Capillary W/XS Canimtsr by 56 
m14/8260 

4. Fon~aldrhyd. p a ~ / w  Trap by ~0x1 5 9 
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07 LSB-WSS, 12/74 DISTfLWITION -00 FOR WATER S O L U S U S  I N  WATER. 
16 PDA-212.13.A EXTRACTION OF PESTICIDE RESIDUES PRan HIGH-MOIS- 

PRODUCrS. 
18 L S 8 - D M t  1/72 DIRECT AQUEOUS INJECTION OF WATER m L E S .  
31 IPA-SPCB-~/~~ SOXEWI EXTRACTION mR P ~ * S  IN S P I ~ L ~  IUTERIAL. 

ANALYSIS BY 55. 

3s EPA-PQ)-S/~I -11s cw m8s a nuur- n m ~ s  r rann o n .  
38 EP~-615-1/82 -I AMD -ISIS OF CgllllIlRW -1-ES LI 

WATER (ASB XODfm-rns). 

LOU SOHICATOR OF SLD./SOIL WITBOm GPC, ANALYSIS BY 
55 C 47. 

438 WNC. SOl?IC?kTOR -ON OF SED./SOI& WITH -C ACID 
QIEANVP, ANALYSIS BY 55 .  

43C LOW W C .  S O N I R T O B  EXTRACTIOW OF S E D . / S O Z  USING -/ACETONE, 
AlQALXSIS BY 55. 

4 S O K X R m  PTRACTION 01 T I S m  U S I R  EEX?ME. ANALYSXS BY 5 5 .  
44B WTr- -OR OF TISSUE USIRTG lWlll WIm SULFURIC ACID 

CLEAIPITP, ~ X S I S  BY 55. 
45 EPA-617-1/82 -CTION L GC/LC ANALYSIS OF EBtOR. PEST./K~S I N  

WATER* (ASB mDs. 1 
46 =I-624-1/82 PURGE C TRAP =/Kt ANALYSIS OF UAfIIR BY PA- CQLUUN. 

(As8 MODS. ) 
461 EPA-8260-12/87 PURGE G TRAP GC/MS MLLYSXS OF WATER BY CAPILLARY 

team* 

40 ASB-p0~M-10/83 EXTRACTION 2LND ANALYSIS OF FORMALDEHYDE I N  WATER AND 
SEDIM/soIL, LIWAWlSIS BY METH. 47 

41111 EP1-8315-1/90 -a 1IID AKALYSXS OF ? O R W U D m L  IH WlWER naD 
SOLIDS EY HPLC. 
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-OD REFERENCES, REGION fV -OD (-inwd) 

E P A - T O ~ - ~ / ~ ~  -=ION OF AIR PVF S W S  FOR CHLOR. PEsT/PCBS, 
mALYSIS BY 55. 
EXTRXTfON OF AIR PVFS WITE ETHYL A&TATE/~EUNE, ANALYSIS BY 55 
AND/OR 575315 EXTRACTION OF ACID HERBICIDES FROU SED./SOIL, ANALYSIS 
BY 38A 
EPA-501.2-11/79 -S BY XIQIOEXTRACTION f CC/EC ANALYSIS. 
EPA-SO~-/~~ EDB t DBCP BY MIQUIlLXTRILCTXOlD G CC/OC IWILLYSIS. 
EPA-SOS-/~~ CHOR. PEST./- BY ItImmcrlmc~frn & GC/EC UYSIS. 
EPA-3020-9/86 ANALYSIS. 
EPA-7550-10/89 m. CONC- SOlPfCATOR EXTR&CTXON OF sED./sO~L# 
AmLYSIS Ex 5s & 47. 
EPA-3510-9/86 DXLUTIODI OI WUTE WfBls SQtm &QLUELE (HO SOMICATOR). 
~ Y S X S  BY 55 & 47. 
EP~4260-12/87 L TRAP GC/= AEALfSTS OF WASTE C wQlXUl4 
seo./soa. 
EPA-3550-10/89 IIED. eONC. SOLSfCAToR -ION OF WASTE, MALYSXS BY 
55 am 47. 
ERA-608-10/84 EXTRACTION & GC/EC ANALYSIS OF CgLOR. PEST./PCBS I N  
WATER. (ASB E(C]DS.) 
EPA-T014-5/68 ANALYSIS OF AIR CANISTER m S  BY GC/M FOR vOC ( W B  
naps* ) BY 46A. 

57 EPA-507-/89 EXTRACTION C GC/NP ANALYSIS OF W L P PEST. Iff WATER.(ASB 
noDs. ) 

58 EPA-525-7/88 D m .  OF ORGANICS ZH DW BY SPE ARD CAPXLWLRY COL- 
oc/ns. 

60 EPA-1311 TCLP EXTRACTION, ANALYSIS BY -OD 38At 46A, 47, AND/OR 
55  . 

61 EP~-8318-/90 n C T I O N  AND ANALYSIS (FJATER C SOIL) FOR CJM8AMTE 
PEST. BY HPLC/W (632). 

62 EPA-sO~A-/~~ SQ1E=ENXNG FOR PCBs BY PERCBIXMlfNATION AND GC/ECD. 
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1. 1000-8000 Hathoda: USEPA, Test Methods for Evaluatina Solid Waste, 
SW-846, 3rd Edition, 1986 plun tha lrt and 2nd Update.. 

2. 500 Xethodr: USEPA, nethods for the Determination of Oruanic 
canmound8 in Dsinkina Water, EPA/600/4-88/039, Ikc., 1988. 

3. 600 =hod.: USXPA, CufdelFnaa EmtablSmhina Tost  Procedures for the 
halvmis  of Pollutant6 Under the Clean Water Act-40CPR Part 136, Federal 
Register of O c t .  26, 1984, 

4. TO m: U-A, m g  on o 
Toxic m a ~ i c  -9 _Ln -at AFr, EPA-600/4-84441, 1984 PIUP 
th. Su=lrawn+. of 1986 md 1981. 

5. CLP Xmthodst USEPA Contract Laboratom Proarm Statement of Work for 
Oraanics Analvmis. mti-Uedh Multi-concentration, 1990. 

6, USFDA Mathads: Pesticide Analvtical Manual, Volumes I and 11. 

7. Region 4 i l r t h o d m t  Adaptations of Publimhrd M a t h d m  w h e n  Official 
Hethodm - not Availablm. 
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Limt of Wicrobioloaical T e s t  Procedure0 

parameter Method Reference 

Wastewater Std. Yeth.- 1' EPAU 

1. Fecal Coliform XPI, 5 tuba, 3 dilution 908C pg. 132 
Xembrane F i l t e r  (PIE") . 909C pg. 124 

2. Fecal Coliform in XPN, 5 tubm, 3 dilut 908C 
fea 909, 

pg. 132 
m.mcr of chlorinr m a a m  fUtu (MP) pg, 124 

3.  Total coliform m, S t u b ,  3 d i l u t  n 90- 
fP 909A 

pg. 114 
Membrane f i l t e r  (KF) pg. 108 

4. T W  ~01ff- in 5 tuk, 3 dilute 90- Pp. 114 
presence of chlorine -ram filtu (a)- 909A pg. 108 

5 ,  Fecal  Streptococci MP#, 5 tubm, 3 dilut n 910A 
fP 910. 

pg. I 3 9  
xembsuu filtu ( W F )  pg. 136 
Plate count 9 1OC pg. 143 

Drinkinu Water u Std, ~ h . ~  E P A ~  

1. Total Coliform H P X ,  5 tuim, 10 m l  or 90- 114 
100 s-1. -1rtmr47ube 
twubranrr f i l t u  (m)- ,, 90911 pg. 100 
Minimal medium OWPG-XUC- 
( m O - r n G ) ,  m* 5 tube, 
10 ml t u b e  

2. ~ a d a t d  p la te  ~oun&  our ~ l a t . ,  1-0 ~ i l  ulc~ 907 pg. 101 
0. I ml sunpl* wlu~w. 

standard Methodo for the Exrminltion of w a t e r  and wastewater, 15th IW., 
1980. 
Microbiological Method8 for Monitoring the EnvFronmmt, ~~~-600/8-7B-017.  
0.45 um mmbruu f i l t u  or other p o n  aize certifimd by the  n8nufactur.r to 
fully r8trin organism to ba cultivated, and fm of extractablem which 
could intufum with t h i r  growth and davslapnent. 
Since +ha nrmkrum f i l t u  technique usually y i e lds  l o w  and variable 

recovmry f- chlorinated wamtawater~, tho MPN method w i l l  k requked t o  
reaolve m y  contr-rsimm. 

On 12/31/90 +huu w i l l  ba method addition8 and dolatione t o  conform with 
r e q u i r e s  of t h m  rwi8.d drbkhg watmr t o t a l  coliform rule. a St- W.thOd. f a  th. m U t f 0 n  of W a t ~  a W a m t m w a t u ,  14th Ed-, 
1975. 
Federal Rmgirtrr/~ol. 54, Wo. 135/non4.y, July 17, 1909, pgm. 29998-30. 
Thim procedm provide8 a standardized mans of detrrmining the density 
of arrobic and facultative anaerobic heterotrophfc bacteria in  water. 
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8-1. Summle Collection - Water 
8.1.1. Watu samples should k collected using standard field mampling 
techaiquem c o ~ i m t m t  with the prramtez being drterminmd. Sampling 
procedures rra follawod that m i n i d t m  the pommfbility of aaatple 
adulteration by a i t h u  the m-le collector or mamplhg device. Field 
samplm coliect ion ~ d u r m m  are &tailed i n  thm, ~viroamental 
Canplbnco Ermch, S t a n d a d  o#r&Anr i  P r o c d u ~ s  and Oualitv Anmurunce 
M!!!u- 

8.1.2, S8mpla Containarm md Samplm Preservation. Contabere and 
premervation techniques u a d  must  be connietent with t h e  
-tiom coatairud in Table 8-1. 

8g1,2g1. Salmction of m q l m  contrirrrr t-s and premmrvation 
kchniquu a m  furthu g u U d  by tha mothod king applimd. 
AdUtionrl guidance F. rvailrblm fr! rrf-as, o.g., Standard 
8 8 ,  ASTH, Book 

of Standards, Volume 11.01 aad X1.02 and EPA nathoda far Chemical 
Analvuae af Water and wautm. 

8.1.2-2- S t e r i l i z e  bacteriological mample b o t t l r m  at 121 OC for 15 
-tmm md wlmct OM bottl8 pmr batch to be chmckmd for 
ut8rilfty by adding 25 m l  of r mtuile non-aelmctivm broth t o  the 
bott le .  Incubate at 35' + 0 .  for 24 hours, and check for 
growth. 

8-1.2-3- S.raplem mumt k -ad by ptoprr ~txtificatLon, 
*.go, tag., label., and c h a h 4 f - c u . t ~  formm. S.mpl.mourca, 
data of collmckfon, tipp. of COllmCtion* and analymis r q u ~  mast 
k ptovidrd. 

8.1.2.4. Laboratory pur wata b l m k .  a m  propard coatrining tha 
premervativa f o r  each type of .ample collectmd, much aa P u t r l m ,  
nutrients, phraolm, mtc. The sama m a t i a  i a  used for  both 
blaakm and aamplmm. Th. blank. urn then analyzed along with the 
a.mplm8 f o r  tho conmtituenta of i n t u e n t .  

8.2.1- E8ndlirrq of mamplem mum bm bolu Fn a mannu t h a t  both harms 
th. int-ity of tho sample and rrrFnimizrm mrmplm al terat ion.  S-lm 
curtody i. bundled according to the proceduree outlined i n  saction 3 
of t h i s  document. 

8-2-2. Eaviro-tal 8 . m p l m m  f o r  b.ctctial r r u l y m m  should k 
autnkfnrd in a wo t - i cmU condition and mhould k rnclyud w i t h i n  mLt 
hours a f t u  collection. Potable w a t u  m.mplrm muat be analyzed with5.n 
30 hours after collection. 
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0.2.3. When sample are nat analyzed within the  rec~~mandrhd holding 
time, r notation of this w i l l  be made i n  the final data report. 

8.2.4. frrtrllaboratory 88wplr cantrol and handling im the 
re8ponaFbility of a project analy8t. A project analymt i a  araigned to 
a project or group of eamplea at the tbm of request for analyeas. 

8.3. m l e  Collect ion and nanal.ba - Oebrr Subatratem 

8.3.1. Mr, .OdUatr sludge, plant, and animal t iaaur  aamples, ehauld 
be collected using techniquem conmirrtent with the  paraamtar being de- 
tennhad rad with th. -tion8 cc)nt&irmd i a  Table 8-1. 
SrmplFog ~ u r m m  rtr f o l l a n d  th8t mi!ld.m5se thm po8mibuity of 
munple adul turnt ion eithmr by the aamplm colhctor  or  m m p l i n g  device. 

8-3-2. sadhant and oludgm mmplee for organic analyeem muot be 
collrctmd Fo g l u 8  contaiaorm with Teflon or alumiaum-foil-1M cape. 
samplmm ~ m a m t  k at ~ O C  and ~ p u d  u scion u p o m m i b l m  
aft= collection. S d h m n t  maetplma for mrtr.ctable orpanic analyrree 
mart k in -. -lam for  WQA u u l p a  k FIL 40 
m l  V M  vials o r  4 or wid. mouth jars. 

8-3.3. SIlllmrnt and oludgm samples for nutr i rn t  and metal analysre 
ahould be co1~ect .d  i n  p las t i c  containera and cooled. 

8.3.4. Sediment and sludge 8ampl9a for microbial analyeem muat be 
collectmd umpticrlly and p l r c rd  in atori lm contaiaer8. The sample 
rrhould k maiataiamd on icm or in a rafrigmratmd condition. Analyois 
should k in i t i a t ed  w i t h f n  eight hour. of collection. 

8.3.S- Timsuee from opecific organa of f i s h  or whole fioh apmcimQns 
o b u l d  bm frozen -ately aftu collection. 

8-3.5.1. If  urdly-8 t o  k w f o m  On f i s h  timaurn, 
thr tismue mhould be wrapped Fn alumFnum f o i l  (mhiny mide out)  
prior t o  fremzixq. For metal analymma, plamtie containrrn are 
acceptable . 
8.3.5.2. Fimh requiring microbial analymm8 ahould bm placmd in  
plas t i c  bag8 and maintained on i ce  o r  refrigerated until analyaio. 
Aarlyrir should be in i t i a t ed  &a ,noon am poesiblm after eample 
col lrct ian.  
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9.1- Sample accountabil i ty through the ana ly t ica l  procese can be divided 
i n t o  three majot elementr: (1) i n i t i a l  mample logging; ( 2 )  da ta  
acquis i t ion,  and (3)  documentation/storage. The laboratory locat ion,  
i.e., f i e l d  o r  cen t ra l ,  and the analysea raqueated w i l l  d i c t a t e  t h e  nature 
and locat ion of the sample and da ta  records. I n  addi t ion t o  t h e  procedure 
dimcussed Fn Section 3 of t h i o  manual, t h e  following sec t ions  ou t l ine  
current  sample and data  documentation proceduree. 

9.2-1- F i e l d  wing 

9-2.1.10 Samples received at  a field laboratory with accompanyFag 
identification 8.m logged in to  th. f i e l d  sample logbook. Samplrs 
a n  roaigned consrcutivm log amhers. Theme numbers are ramigned 
by tho .ample cwtadfm. 

4-3-1. Samples received a t  the cen t r a l  laboratory with accampanying 
i den t i f i ca t ion  are logged i n t o  the SAAMS. Samples are amsigned 
consecutive log numbers and logged am doascribed above. 

9.3.2. A l m a  contained in t h e  SAAKS ir a darcr ip t ion  of t h e  dim- 
poai t ion of every log number usmd, whether i n  the f i e l d  o r  cen t r a l  
laboratory.  

9.4.1-1- All raw ana ly t ica l  and instrumant can t ro l  da ta  generated 
i n  the  laboratory are entored into bound da ta  boob o r  kept a s  
mtrip cha,rta, or in  i nn t ru~wnt  computer hardcopy, t a p ,  or disk. 

9.4.1.2. Infomat ion  contained i n  thou da ta  logbook. Lncludas t h e  
following: paranmtu, project, date of analysis ,  analyst ,  sample 
log number, a l l  ca l ib ra t ion  data ,  a l l  readout da ta ,  ca lcu la t ion ,  
final concentration, and qua l i t y  control  data. 

9.4.1.3. lriPal ramultr of a l l  analyrom are provided in r etaadard 
camputerfzd report format and forwarded to the requester  w i t h  
c-r smmrandum. The ana ly t ica l  data i n  ready for automatic 
t r a n s f e r  i n t o  the Storet aymtrm i f  S tore t  s t a t i o n  locat ion data i e  
avai lable .  Standard remarks can be uaed with reported data  t o  
alert Uu umer to m mpecific condition that rffmctm the data. 
A lie of th.8. -lu appoua  i n  -ion 10. 

9.4-2. More a p l c i f i c  inf0rUmtion on data handling is contained i n  
Section 9.6.2.1 and Sections 10 l a d  11. . 
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9.5.1. SunpLmm raceivad with accoapAnying identif icat ion are asmipned 
consacutivo log aunrbur and ur racordod in the Microbiology Sample 
and 1Lnrlymim Lop. Sample i n f o m i o n  tocorded i n  t h e  log includes: 
Samplr log numhr, s ta t ion  idantif icat ion,  date 8nd time collected, 
received and mrlyzmd, signature of pmrson a l i v e r i n g  sample, the 
signature of analyst receiving the  mrmple. Sample number, mtation 
ichntffication, rad  data c~1~rct.d u8 mubmquantly transferred t o  a 
microbiology Mach c u d  (Form 9-1) for laboratory ume. 

9.6-1. A l l  andlytical re.ult8 are rmcorded on a laboratory bench card 
(Form 9-310 and ccunpleted data are then  transferred to the sample and 
analy.i. log. 

9.6.2, Quil i tat ive d m t u m i ~ t i w  , l . g., biochemical i d m t i f  icat ions , 
ur trcord.d in the b i 0 C W m . l  log. f n f a r n u t ~  lllintriard Fn the 
logbook iacluthsr manple log naxmbu, #ample or imolate morurca, 
aarichnwnt nndir usod, n18etivm media u d ,  diffmrmntial amdia uaed, 
bioch.mical tr8t run, mrrological rract ioru,  and organism 
identif icat ion.  

9.7.1.1, The "Sample and Analysem 8anagewnt Syrtsmu (SAAMS) ia a 
computuized data atorage and laboratory information management 
syetmm. SLULlS i m  r m f a l y  utLTized by tha Analytical Support Branch 
(ASB), ESD, and maintainmd fo r  t h e  Branch by tha Region N 
Xnf-tion M m q a m n t  Branch. Tha aymtsm w u  ia i t i r tmd in 1978 
with mrmplm loggiag prom88 and has 8- b a n  axpamhd to 
complmte laboratory data managemant myam. 

9.7.1.2. Sluns i 8  structured taming the IlOFORn data barn m a a a m n t  
my8t.m. is a vary f l u i b l m ,  fntuactivm my8t.m that 
FPtmgratmm 8 variety of data proceasiag fuactionm within the 
mtructu.rm of one high 1-1 language. 

9.7.1-3.. sAZlliS i m  located on the DEC Micmax camputer at the 
gntrirorrnvntal Maoarch Laboratory in Atbms, GA. A l l  
a m a t i o n  with the l 4 i c r ~ ~ a . x  i m  through t e m i ~ l r  and/or PC8m 
l 0 ~ 8 k d  in off ices of the  Zmironawntal Suvicom Division. Th8.r 
tmrmiruls are e i ther  direct wkmd o r  operated through telephone 
coupLer.. 

9.7-1.4. tozmally, a v u y  night a batch input atream, namad 
i. -ttd wSrich m t . 8  40 UOPMUl w m  +hrt 

producm a11 rmportr, data 8hamts and backlogs. The dotai l8 of 
AUTOREP2 w i l l  be diocuaaed ia each of the following eectione. 
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9.7-1-5. F i g u r e  9-1 presents a general flow of data i n  SAAIIS. 

9.7.2,l.l. A l l  Aaalytical project., when h i t i a t e d  by t h e  
requemter, are logged into  a data bame named PROJUX;. Project 
numbern are ansigned by M B  # t a t t i n g  with FY-001 at the 
beginning of each f i scal  year (e.g.,FY-89, 90, etc). This 
f i l e  contains a l l  identification information for the project 
ouch u: project n-, name of project, location, date 
project t o  be conducted, t.que*tet .nd progrrm elemont, 
account number, t ims recounting infomation, mtc. 

9.7.2.1-2. If t h e  mamplen fran t h e  project are t o  be analyzed 
by tho Contract UbQratoty Program (W) ,  the cont rac t  
l-ratoxy name aad c u r  mmbu arm ibmti f ied .  

9-1-2-1-3- +faw i. m, wtd m o = t i =  i n  
capid Late f i m l d a  Fn m, such am rarlytical tompletion 

.. dates. Alao, When AUTO= runs, information in the receipt 
date f ie ld  and the  Account No. fieXd are compared to the same 
fiekdn in the Enviroamental bmpliance Branch's (ECB) Projen  
Log. If they differ, t h m  in fomat ion  in the engineering 
project lag in copied i n t o  PR6JLOC. 

9,7.3.l, All aamplrs to ba analyzed or trsckod by the ASB are 
logged in to  the sample loggFnp data base, l9EULOG, when received, 
Tho sample1 are mmbered in chtomlogical order. 

9.7.3-2- Data rPtrrvd i n t o  idmntifims &ad d m m c r i h e m  each 
.ample, thm t m m t s  rmqukmd, and t im t m 8 t  numbeta. T e s t  nuarbrrs 
arm maintaUmd in a file nrawd B3.Zebra. A priutout of t ha  .ample 
data log nortad ia aample number order by projoct i s  a l s o  
produced. The blank data 8hamtn and log pr in tout  are given t o  t h e  
chadatm inoalvrd in t h e  prof&. A copy of the mumpla data l o g  
pr in tout  i a  f i l d  in the project f i l e  and another copy is sent to 
t h e  rrqurmter along with his  copy of the custody mcord. 

9-7.4-1, A l l  uulymia -8ult. mt.rud Fnto t h m  ~ a l y t i c r l  
rumultn data bamea. 

9.7.4.2- When data ate e n t u d  manually and accepted, they art 
flagged in a manner that ADToREPT w i l l  produce a proof copy of the 
data which tho analymt check. rg- thm data m h w t  that  he 
filled out. Any orrora dmtacud a r m  c o m a  and thm data i. 
vuiffed. ADlrORgPT w i l l  next ptoduco a final production copy of 
tho data ah& that w i l l  k n n t  to the r a q u m m t e r .  A job named 
l4WmERGE can be auhmftted st..my tiam. This m m t  of programs w i l l  
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move al l  completed verif ied data from the  different data bases 
into identical ly mtructured data b a m e m  i n  another account. The 
ECB can a c c m m m  t h i s  account aud mrmmrrizm and tabulate data from 
it. ~~r, &+a curno+ be addad, deleted or modified by the 
Eca. 

9-7.4.3. The majority of a l l  data is transmitted electronically 
t o  th. l4icrov&x, w i t h  t he  . b o v m  pnxrfiag stape conducted at the 
arulymt*a work station. 

9-7-5.1. u t y  -1 Wt&. Data hame (QC.FXLE and 
-.?IIS) arm rvailablm for mntuinp, mtoring and 
rummrriting prrcimioa and accuracy data gmn8rat.d during eample 
.anrlysi8. Thi8 include8 p u c e n t  RSD, m a t r i x  .pika recovery data, 
surrogrto rp ih  racovaq &a, roaultm of rmf.+urce @ample 
urrlymn, rtc. m l t q  .Pd Vuificrt ioa progrm - .V8il&bIe f o r  
this QC operation. 

Summrry prapt- are available that can be applimd at coamand t o  
tho -ire QC data bur or to m y  portion of th. data bamr 
rrquired. Data b u m 8  .for .umrmty can k madm f raar the main data 
bame ueing any of the input fields. 

9 7 5 2  Samplm cumtody Ioforma+ioo. Sample cumtody information, 
much u cu8tody room chmck-out and check-ia inf-tion, sample 
d i ~ p 0 8 d  +nfo-*t:i~n, rtc-, i m  in ~ ~ r t ~ d y  film (CUSTODY. 

Information in  t h i n  f i le  and the mample log file can 
be MmbFa.d t o  give a ccmplete docmentation o f  chain-of-cumtody 
for a l l  sunplea. 

9.7-5.3- T i u  .EarrmfiPg -oartian. A data brae n&ed LABTIW, 
dividmd into f i s c a l  warm, i m  mrintabmd f o r  storage md 
mraipulation of puma-1 the. A l l  p r sonne l  t h a  im mntuud by 
q l o y - ,  pay period, activity, account number and program 
m l a w a t .  Diffmrunt flqPORn procermem can ba a p p l i d  t o  this File 
for t h e  8ccountiag purposes. 

9.7-5.4. Accounting Ibportr. A t  any t i m e  8 batch jab nammd 
A ~ ~ ~ X P T  c m  ba suhnittad which producrm tho foLlowhg accounting 
report. : 

0 S.lllple Counter - LFmting of a- of eamplem rrceived 
by typ., prOQI.m rlrawnt, 8ad whethmr Jmmlyum worm 
pmsformrd by EPA or a &tract la. 

o Ualysis Counter - Lis t*  of analyses by parameter, 
m w l *  typ., aad whethar analyeem were conducted by EPA or 
contract laboratory. 

o D. tumha t ion  Rsports - Limting of numbsr of 
dmterminationr of each parameter by sample type and 
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whether analysis were conducted by EPA or a contract 
laboratory. 

o T o t a l  Ucouating Report - Listing of analyaea within 
each program elanant by parameter, sample type and whether 
malysem were conducted by EPA or contract laboratory. 

9.7.5.5, Analytical Backlog.. Each time that AVMREPT is 
submitted, several types of backloga are produced that give 
info~aution on incomplete-projects and projects not yet received. 
These are used for tracking program8 of Samples being analyzed and 
for planning analysis of .amplea not yet received. 

0 Ch.mirtry amklog inhouw munp1r.t U8t projactr in 
chronological order with name, project number, program 
element, requemtar, receipt data (actual or projected), 
projected canplotion -a, number of nmplea ncheduled to be 
rewid ar lumbmr af mmpl.8 m e m i d  brohn dam into 
m y t i c a l  crt.goriom (fnarganica, -8 oxtractable organics, 
p.+icidr., -a, .pd SP) 

o Ch.mirrtry B8cklog contractor mamplrmr Same information as 
above except far contract aamplea. 

o Detail Backlog. Listing of all required analyses, by 
parameter teat code, sample type, project number and sample 
numbrr, The limting mop8rates inhouee analyees from 
contr&ctor anrlymrs. 

The backlogs are updated each time A m R E P T  is run and are 
currently updated based on oample receipt, input and 
verification of analytfcal data. 
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FORMS 
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STAT ION BENCH NO. 

LOCATION 

DATE EOURS 

COLLECTED.. . . * .  . - - .ANALYST 

EXAMINED................ 
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US EPA REGION IV - ANALYTICAL SUPPORT BRANCH JUIY 1990 

"Sample and Analysis Managemenf System" (SAAMS) 

SUMS is contained on a DEC Micmwx employing ~ N ~ M U  software 

Basic Data Entry and 
Verificaiion Processes 

a b m p k  coltactad; o Data Entry, Comction, and 
1- R w ~  Pr0-W hiOnndm VdFmiion from Tnnind 
2. Sample Logging All inhouse data and contracl 
3. Oofo rntry and vorificafion and 

lab data (Both manual ad 

1 Electfbnic dota entry) 

1 

V - 
* Requests 

Who, What. Where 

When, How Mony, etc Entry 

- Specified Data 
PROJLOG NEWLOG - VOA Doto 
1. - Organic Doto 

Test, Units, 
Uandap, STORET 

- Misc Or anic Data - Dioxin Scans 
Numbrn 

Batch Job Processing 
AUTOREPT Batch Job Processing, 

Backlo ;tampie, project, and test status; 
data =L and f,..i d, rep,: ,id 
of complete ro'ects and other management 

1 I nalysis counter by program, 
npoh .  *VT~REIJT updates status termination counting, etc. 
of all tests, samples. and projects. 

SAAUS Fundions: OC Summary. 
Accounting, Sumple Disposal, Haz Waste Dipasal 
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10.1. Every elrmant of environnwntal data a q ~ i s i t i o n ~  frm oample 
co l lec t ion  t o  f i a a l  data  reporting, ha8 ammociated with it degrees of 
error. T h r  primary purpaae of a total qual i ty  ammurance program ie the 
optimization of condition6 w h r e b y  the iatroduction of error can be either 
precludrd or  mubstantir l ly rmduced. The operating procrdutes and qua l f ty  
control  checks pract iced in this laboratozy and autlined ia t h i s  manual 
are impleuwmted t o  miaimize the total error ammociated with data 
generation. No number can bo affixad to t o t a l  error; however, ana ly t ica l  
perfozmance is awuutablm md +hum dmfinrklm. 

10.2-1. During the c o u r m m  of gurrratbq data  on .ampler for  organic 
w-, it i. tb. of +bL. Bturch to a-1~ Uu k s t  
laboratory praeticmrr, u n  approved awthodology when mrrrdrtad by 
lmguution, uw 7 ~ l o p g ,  if p~8Fbl.r when approad 
methodology is not  applicablm, fully documt 111 opmratianm 
rumociated with the  generation of data aad t o  -t cartab qualfty 
requixasmnts that w i l l  bm d m m i g n a t d  in tha following paragraphs. 

10.2.2. Safety precautions mmociated with tfr. mafe handling of t ox i c  
chemical., rmagents, 8olutFonm and m ~ l e a  w i l l  be obnemed and 
regarded aa a first o r d r t  rvsponr ib i l i ty  of  tbe annlymt. The analyst  
w i l l  taka thm nmcrmoary prmcautioru to prevent expomure or harm both 
t o  himself and h i s  fellow w o s h r s .  

10-3.1- Saction 7 contains a list* of individual aerdlytfcul methodm 
atmod. T a l a  10-1 contain# a 1 i8 t ing  of current rnalytieal d r m c r i p t o r m  
amociatmd w i t h  them &hods. T h m m r  demcrfptorm are u.rd in .ample 
v i a l  l abe l i ag  and f i l e  naming convmtiona ia GC and GC/XS c w t e r  
ayatema a m  appropriate a 

10-4. Srarple -at- of Stmimlatils fraction and Pasticide f r a c t i o n  

10.4.1.1. A l l  glraswaria and glamo wool are t ineed nmquantially 
with m a + h m o l r  -OM, and ttu m-1. mofvent, just p r i o r  t o  ume. 

10.4.1.2. A raagmnt blank is m e t  up with rach sat of 20 or  lama 
mamplrm wh8n an extraction is puformrd or when o h p l y  put t ing  a 
chemical wamte sample in  molutFon. Include all glamware and 
ex t r ac t ion  equipment. 
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10.4.1.2.2. S a L l / m / T i . m a m  - Uee the appropriate amount 
of mhydrwm sodium 8ulfato and all rolvmt8 and magenta. 

10-4-1-2.3- - Use mhydrous m&um mulfate and all 
80lvlrrt. sad rugent.. 

10,4.2,3. Duplicate matrFx . p i h m  (spike two portions of a saaple 
exp.c+.d to contain no organics or low levels) md/or duplicate 
mrthod 8 p U 8  (madi. known to k organic frem, i.s., Wi1li-Q w a t a r  
or for 80lid8, cl- .and and mhydroum rodium mulfrte), 
Duplicate mpik.88 8x8 included w i t h  each mat of 20 or less samples. 

10,4.1-5. A gel penmation ~hramatograph(GPC) calibration utandard 
conmi8tfnp of corn oil,  bim(2-rthylhmql~phthalator 4-aitrophamo1, 
pmrykru, and &fur m8t b -mad through tim QPC my- prior 
to  b e g b a 4 ~  ~lmmup of  8mpl08, mca/month. Thi. k done 
mro f-lp a f t m r  ZrpLC)CfnQ thm columa. Mjprt +& colloctfon 
-1- to raco~.r 2 85% of t h ~  b F . ( 2 - 0 t ~ ~ l ) ~ t h s l ~ t ~ .  

10.4-2-1. DetermLMtioa of parcent moisture 

10.4.2,l-1. -/SOU - prrrrrrt moisture m u m +  be 
dot- on 111 mamplem u n l m m m  o therwime  apmcifFed.  

10-4.2-1.2. W m e  eample - Determine percent moimture if the 
mample i 8  primarily hmavfly centrminatmd moil or a dry solid. 
Thi. mu* k daor in m ovon located Fa r hood. W 8 . u  that i m  
primrrily a non rpueoum liquid d o e m  not rr~uitv a pmrcmt 
moi8tu.mJ detuarination. 

10.4.2.2, Chlorinated w a t e r  mrmplmr m o t  be dachlorinated with 
*odium thFomulfrte prior t o  -action. 

10.4-2.3. All water srmplem extracted for pmsticidm anrlymms from 
cmliurca mrmplFng inmpmctioar;(CSX) aad toxic cwliaam eaapling 
FP*p.ctLanm(XCSf), .ad all w r t o r  -act. with color mast k 
pammmd through the U..minr microcoluma. 

10.4-2-4- Xf tho fiaal mxtract volume i m  great- than 1 aL, 
tr-fur at lramt 1 mL to a aC vU. T h  zmmhdor i m  -carded. 
lrru lrrvm any urtrrctm fn volumr+ric flulu* 

10-4-1.5.1- Olu or -re of tha analytical &.criptors (som 
Tabla 10-1) should be umod u a -fix rftrr oath 8-• 
nrtmbrr -odd on the mamplm via l  and in the axtractiw log 
(i.e. 10234SLS for a mdvolatilo low moil axtract of .ample 
10234 ) , 



Saction: 10 
Beviaion: 0 
Date: September 1990 
Page: 3 

10,4.2-3~2. Record th. inclusive mample numberm on the blank, 
spik, and mpilu standard 91.1 labels of the samples that umre 
mctrrerfacl w i t h  t h  blaak and .pika. 

10.4.2-5-3. B - Blank, include inclusive eample numbere 
after B (e.g. B5440-5461SLW) 

10.4.2-5.4. S -Spih, include nmnple daaignation and eample 
number mpihd after S 4e.g. S12440P for pesticide spike of 
eample 12440) 

10.4-2-5.5- X and Y - daaignatm duplicate extraction.. 

10-4.2.5.6. R, R2, R3, etc. - To designate when re-sxtractiona 
are required, demignate them with .a 'RX' depending on the 
rntmbu of ro-mrtractiO1L. PIQU-. 

10.4-2-5.7, A mark La p l d  on uch eample v ia l  to indicate 
--of tblrvnilrurwbntlal.d. 

. 10.4-2.5.8. The final mxtract voluple in recorded on all virle 
and in the extraction log. 

10,4-3,1. All pertizmnt information requmsted on the mhemt will be 
-ly rscordod prior to ntbmittal. to the GC a d  or GC/W 
c h ~ o t a .  See Form8 10-1. 10-2, 10-3. 

10-4.3.2. L i a t  the hlaalc and spilu in the o e l e  number column. 
m r d  tho .ample numbus, tho blapk and .piIra reprmreut (exrmplrr 
blank 1411-25; rpike 1411-25). 

10-4.3.3. Record tha -act wluma on tha ahemt. 

10.4-3.4- Record tha designation for extract type after the aample 
numbar . 
10.1.3-5, Ricord unumal oc-• during sample preparation, 
r.g., unurull appuanca of samplm, prob1.1~. during axtraction, 
loemem of -act, precipitation and/or increase in viseoeity 
during f bal  evaporation, rtc. 

10-4.3.6. A l l  crlculatioam mart ba chaclud by a w a n d  person and 
the extraction shmet initialed. 

10.4-3.7- Do not use "Liquid Paperu to correct any error. Put one 
1- through the error w i t h  i n i t i a l o  and date. 

10,4,4,1, Put all vials an o m  board that pertain to a project, 
and label th. board with t h m  projmct name. The c h d o t  in charge 
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of the extraction laboratory ohauld check the labeling of all 
vial.. Do not put two mrpurto extractha batches on one board. 

10-4.4-2. Srmplm + U r n  a d  copims of tho rrtrrction sheet ohould 
be givm to the chemist Fn chrgm of-- prticide or aemivolatile 
aarlysis. 

10.4.4-3- fnclude a 8urrogrtm standard aolutfon with arch s e t  of 
samplmm. This solution should be at the 8- concentration as in 
tha o u q l s  extract.. 

10.5.1. A 8urroQ.u .turd.rd, a chmmicllly inrrt caapound aot rrlprrd 

to occur Fn ur mnvironnuatal manapla, is added to each .amplo jua t  
prior to extraction or purging. The rscoveuy of the surrogate 
etandazd ia umod to  monitor for unusual l~ r t rLc  effmcts, gram sample 
prc-smipg -8, atc. S ~ I t .  t w&lam+.d for 
aceeptancm by detumfnFag w h s t h u  t h m  concuntration falle 
w i t a i a  thm 8tAtistical rc- limFt8, 
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10.5-3. Follwinq u r n . *  aurrogatm standard. and the commpoading 
spike molution ~ n t r 8 t i o a m  ntrrrntly umod by ASB: 

~emiwlati le-~aae/~eutral  Sol 'n cone. Soike Amt ~ e r  F i n a l  
Extract V o l u m e  

Nitrobenzene - dS 
Terphenyl - d14 

S e r n i v o l a t i l e - A c i d  

2 4 , 6 - t r f b ~ e n o l  
phenol - d6 

Sol 'n Conc. S~ike Amt w r  Final 
Extract Volrrme 

~olatiles-Water/~ail/$ed 801 'n Conc. mike Amt mar FinaL 
pvcn vor- 

V o l a t i l e e - A i r  C a n i s t e r  Sol'n Conc. S Q L ~  Amt w r  F i n a l  
Canister V o l u m e  

toluene - % 
p-brranofluorobeazene 
dibromofluoromethane 

Or~ano-chlor ine 
peeticides and PCBs Sol'n Conc. =Flu Amt DO* Ffna 

mract Voluma 

dibutylchlorendatm (DBC) QOnQ/uL 25u&/UL 
2,4,5,6 tetrachloro- 
mata-xylane (TCXX) . 20ng/uL 

Sol'n Conc. S ~ i b  Amt per Final 
Extract Volume 

DCAA (2,4 -Dichlorophenyl- 
Acetic &id) 2Onp/uL 100uL/10mL 

Oroa.nonitroaen/~hon~hate 
P e s t  ic f de $ol"n Conc. Spike Amt mr Final 

Ext:ract/Purue Volume 
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10.5-3. CUcuI~tinn of A c u p t m ~  tlaitr (All calculationm ara 
performsd by thm laboratory SMWS ADP System.) 

10-5.3.1. Calculate rvurage rvcoorry (R) and atmdard deviation 
( S ) ,  i n  p r c e n t  recovery, tor each surrogate standard from the  
entire data baee. 

10.5.3-2. Value. grmater than 3 standard deviations are eliminated 
from the data baee as outlier.. Tbe lh i ts  are then re-calculated 
ae above. 

10-5-3-3. Wculatm awtbod p f o z m m c e  critmrta md dmfiru tho 
perfcmmnce of the laboratory for each uurrogate standard being 
used. 

10.5.3-4. Calculate uppmr and 1- control 1 M t m  for mmthod 
perf- md marzagat. mtan&rd r o c w m r y r  

U p p e r  Control Limi t  (UCL) - R + 2 S 

Lower Control L i m i t  (La) = R - 2 S 

Upper Control Limit  (UCL) = R + 3 S 

Lower Control Limit (LCL) = R - 3 s 

10.5,3,5. Surrogate limit8 are calculated annu8lly. 

10.5.4.1. -le o q a n b s  - All Sautplee and blank. are to ba 
analyzed by GC/MS. Tho GC/M analymt is raaponaibla for 
calntlrtfng ncavery and meording the data i n  the GC/MS logbook 
and trannfuring to t h e  XBW PC data baae using Datamaster. 

-2, -lr o r g a a i ~  and p m s t i e i & n  - noat sample. and 
. w i l l  b. analyzed by w/MS for extractable organics and by 
or GC/Eall for prmtieidea. The umlymt i a  rmspoaaible for 

rmcording the murmgato data on the computes logmhaet. The 
pmatfcfd. data must be archived La SAWS and thu PC mtorag. 
WQL. !Ch8 mamiwlatila and v o l a t i l e  orguicm data nnae be 
tranmfur8d t o  t h e  IBM PC data bane ueing Datamaaer. 

Percent Surrogate Recovery = X 100 

Qd = Quantity detarmiaod by analyais 
% = Qumtity added to the sample 
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10.5.5, m u m u  of Sxuragatm QC Data 

14,5,5,1. P u q m h l m  Oxgadu - If murrogte  otandard recovery of . 

m y  o m  m u r x o g r t m  i m  out  of  l imi t8  fn blank or a sample, proceed 
w i t h  correctivm action. 

10-5-5.2- Brtraetablm CWqad.cn - If two surrogates from the eame 
sample pB f r8c t ion  an out of l f m i t m  o r  any sur togate  is ~ 1 0 %  
recovery, procerd with cor rec t ive  action. See below for action on 
blanks and matrix or method apikea. 

10-5-5-3. -PCB - Since GC/ZC data is much -8 subject to 
intufereacm thrn =/US, n c m d a q  rurrogate is to be u t i l i z e d  
when sample in te r fe rence  is apparent, Dibutylchlorendate (DBC) is 
also oubject to ac id  and base degradation. Therefore, t w o  
ourrogate staachrtb arm added to arch rampla; DBC md 2,4,5,6- 
+ r t r r c h l ~ - x y l . I y  (TQClt). DBC i. th primuy m a t .  &ad 
should b~ u t i l i z e d  pO88ibl.. -r i f  DBC recoveq i m  
low c-updl F n + r r f ~  vith DBC, +hen th. TQP .hould k 
evaluatrd for accmptamcm. Procmd with cor rec t ive  ac t ion  when 
both surrogates  are out  of limit8 fox a sample. Stm below for 
ac t ion  on blanke and matrirr or methad apikse, 

10,5.5.4. A t  preaent t he re  are no QC l i m i t 6  f o r  the herbicide and 
organo-nitrogen/phoepha?xe eurrogates. 

10.5-5.5.1. Check f a r  inotrumental problem, make any 
correct ion6 and r e d i l u t e  the extract i f  necereary, and then 
rerun the sample. Thia a l s o  applira to blank. and meix or 
method s p i b s .  

10.5-5.5.2, I f  no Fartrumental prableau r x i m t ,  t h e  .ample 
should be ru-extracted md re-analyzed. However, i f  tha 
.ample da ta  f r a n  t h e  f i rmt  analyaie hao to be reported, report 
aut t h e  data from t h e  fixst analysis and flag t h e  data with a 
J If  murrogater from extraetabla and pnt ie idm blank8 
u c r r d  the above cri tuia ,  but one o r  more samplem in t h e  set 
have acceptable sur roga te  limit., evaluate the blanks 
carefully. Do t h e  blurk. still  provide s u f f i e i a n t  infoimation 
to d r t u m h m  t h e  premence of c o n t ~ t s  Fn t h e  samples? 
H8tri.x o r  -hod mpikes - since t h e m r  are already prepared 5.n 
dupl icate ,  no  action i e  requthd. If both dupl ica tes  
arm out, izadicating a matrix e f f ec t ,  record matrix surrogata 
rmcwrry data f o r  both. 

10-5-5.5.3. If  the surrogates  are sfill outs ide  the acceptance 
limit. after rmpurging or re-extraction, the data mbould b 
rmportod md flaggd with a "Ja. 
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10.5.6.1. All ourragate data  muat be transferred to the IBH PC 
uoing D a t r P P l r t e r  o r  recordrd rm the Surrogate Recovery form and 
e u b m i t t d  f c  tha Brrnch ADP Coordbator or downloaded directly to 
SAAXS. The  only exception t o  +him i s  surrogate data that is  knom 
to bo in error; i.e. acid not added t o  water p r i o r  t o  water 
extractLon; valve on GPC Fnotrumorrt l.aking and causing crosf 
contamination of aample8; purge a d  t r ap  e y s t m  contaminated, etc. 
Alao, do not r u o r d  dibutylchlorendate da t a  when pB is outs ide  
neu t ra l  range during ex t rac t ion  o r  cleanup. 

10.6-1. An intrr~al r t u d r r d ,  r cbanically fnrrt canpound not expected 
to occur in an mnvirornaental sample, ia added to each .ample jumt 
p r io r  t o  Fastrumsntal analyaie. 

10.6-2. Follawiag 8 r m  thm internal mtmdard. and tha corresponding 
.p+h. 80lutbB Carrently ummd by ASB: 

Sol'n cone* - 
Extract Volume 

Volatiles-Water/Soi1/Sed Sol'n Conc. 

Dif luaroknzmna 2 5ng/uL 
C h l o r o b . r u r n ~ ~  25ng/uL 
2,4-Di~hlotokazmno-d~ 25ng/uL 

Valati les-Air Canister Sol ' n tanc. 

#pike Amt Per 
Final  Volume 

Soike 1Mt Per 
Final Voluma 

10.7.1,1, Be aure all pertinent information requested on the eheet 
im properly rmcarded. See Form 10-11. 

10-7.1-2. All rarlymtm that participated i n  m k b g  di lu t fono  and/ 
or lording the auto-mmpler mu- record t h e i r  name. This Smcludem 
ana lys t s  that add extracta at t h e  end of the run. 
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10.7.1.3. Record irrclumiva aampls numbers f o r  each blank and 
.pike. 

10.7,1.4s Ekcard coacmntrrtion of 8t-d o r  the name of the 
st- (e-g., R8d W1 In). 

10,t.l-5- Record a l l  i n f o k t i o n  that im on t h e  sample vial. 

10.7.1.6- Record rll d i lu t i on8  with d i l u t i o n  f ac to r ,  t h e e  aim, 
aad or ig in s1  vollrm4 (emample: 10 X 1 mt or 10,000 X of 25 art). 

10.7.1.7. A copy of t h e  logbook pago ahauld be made f o r  each 
project f l l o .  

16.7-2. Procedure f o r  analyzing mauplam and t r a n d t t i n g  and etoring 
da ta  by using a PC and Nelson 2600 chromafography roftware. 

10-7-2o2o BuUd 8 ant lprthod Or U s 0  &U -A.St+DQ OPI that w i l l  k 
muitable for t h m  aaaly8i8 t o  k dam (a-g. Wb., PCB only, P e a t .  
and PCB). 

10.7.2.2.1, Create a header Base. Be aura to enter the 
project(8) -(a) and a l l  ana ly~ tm namrm o r  initials that 
madm di lut ion8 and/or loadmd the auto-scmrplrr. 

1OS7.2,2.2, pdit  ameratinu varmeteru. -tar t h m  var iab les  
modd t o  i den t i fy  and quantify the campwnda of i n t e r e s t  
(a.g. run time, noime threshold,  o f f r a t  in W . ,  uternal Std. 
report: (Y,n)- 

1007.2.2.3, T m  88 80ftw- 
switcbat. xost can- u, =/off champ at 8 mchodu1.d the 
during an a n a l p i 8  (mq. force burllam at pair start, Peak 
d r r f k i o n  (on/of f )  , fo r ce  p a k  8 U ) .  

10,7,2-2.4. E d i t  comwnent namee. Enter a l l  compound nanm8 
that ara n e d d  for the urr lyuin  and k mure t o  mnter t h e  teat  
number f o r  each caapouad. Enter par-re W e d  far aach 
compound (e-g.  r e t en t i on  tiam, window s i ze ,  e t c . )  

10,7,2-2.5. Give the method a muitable file name and e to re  it 
fn drive n: 

1OS7.2,2.6. Download the awthod to the in te r face .  

10.7-3.3. crrate m i a a n u n m ~ t  header for arch analyeio. Thirr 
should include: (1) iaatmment cocb(2) column type (3) mobile 
pha8e ( 4 )  opatathg coadftioru ( 5 )  carrier ga8 ( 6 )  column length 
( 7 )  dmt- informatfoa. 

10.7.2-4. Create r sequrncm f i l m  for each GC run. Enter t h e  
nunrbar of maraples and 8 t m  t o  be analyzed i n  t h  order  of 
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their injection. For each b j e c t i o n ,  a oequence mhould contain 
the following information: 

10.7,2.4.1. Name of nam~la or rtandard, Racard the m d i a  code 
(a-g. v/for water). Rlcord Fnclumia .ample numbare for each 
blsnk and spike and coda for each mtrndurd (eg. RCDI). A 
rampla n a a ~ ~  for a vat- exfr8ct would appear lika: w/45225 or 
for w a t e r  blank: 445225-30/blk. 

10.7.2-4-2. Namc of the method to be uued for the analvsis. 

10.7.2.4.3. $p Thith. mhould 
iacluda tha drfvm &mignatad for tho rnr ly8 t  and a appropriate 
f i l e  m (0.g. V:XC). 

10.7-2.4.4. volume of aamrrle injected. 

10.7-2.4.7. Create an amuroariate f i le  name for t h e  seauence 
and store in  drive W: l eu .  M:)ICl.  

10.7.2.5. Set the acquire program to download the data from the 
interface to the PC during the cC run or w a i t  to the end of the GC 
run. 

10.7.2.6. S& the GC condition8 for the run and then start the 
auto-sampler and the GC run. 

10,7.2.7, M t u  tha GC rwr and tha data hr8 bwn dounloadad to tb. 
PC, u n  tha -Batchm and the "Dfrk Repmcam8Fnq~ program8 to 
o p t u r n  tho chromatographic malyms .  Thcrao program8 allow tha 
malymt t o  change mathod parameters to improve pmak detection and 
quantitation. 

10,7,2.8. Cxeata a Peak uummary file by using the Peak Swmary 
8oftwara. T h e  Peak S- software mwmari~ao the data from the 
GC run for the analyet to review. It aluo craaten a .PR# f i le  for 
input into LOTUS. 

10.7.2-8.1, Includm the Blank and all mumplea in the .PRN 
F i l e .  

10.7-2-8-2. If #ample8 from difforant Pwdir (0.g. water and 
madimant) are part of the ~ a m e  OC nm, make a nuparate .PRW 
f i l e  for each type of sample, 

10.7.2.8.3, Store the .PRH f i le  ia the Stdrior. 

10.7.2.9. E a t e r  the m S  moftwara and input the ,PRN file into 
LOTUS. In LOTUS the data from the CC rud is  put into a format 
that can k downloaded t o  tha 'VAX.. * 



Section: I0 
Reviaion: 0 
Date: September 1990 
Page: 11 

10-7.2.9-1, call up the lQIQIO 'ALT A' and follow t h e  manu. 

10.7.2.9-2. Edi t  the MQL table .  

10-7-2.9-3. Create 8 worksheet f i l e  ( . W K l )  with t h e  f ina l  data 
and .tore i n  +he S t  drive. The f i l e  name should include the 
analySt initial, GC rua dmmignrtion, and t h e  month and year 
(e-g- RnC 6-90.W). R i8 t he  i n i t i a l  of analyst ,  HC is the 
CC run  designation, and 6-90 i r  t h e  date,  June 1990. Print a 
copy of t h i s  f i l e ,  write the date t h e  f i l e  wail  created, t h e  
nigaatu.m of t h e  analyat aad tha name of t h e  f i l e  on t h e  
hatdcopy and place it in the project f i le .  

10.7-2-9.4. Create a .VAX f i l e  from t h e  .WKl file. Be sure 
the name of t h e  file begins w i t h  GC with t h e  month and day it 
w i l l  be Bent. Also, includm the d r a i g n a t d  initial of the 
an8ly.t (r.g, SrGQUIE61S.VAX). rtu R i. th. &signatad 
initial, XC is the OC m a  designation, and 615 i 8  the date,  
J- 15- NOT6: ThC. f4.l- b. LIO tb.n 8 churlc+um 
plua t h e  .VAX extenmion. Storm +hi. f i l e  in the $ : D r i v e ,  Make 
a hardcopy of tho f i l e  lad writ. th. data, r ignature  of t he  
u l a l y s t ,  and t h e  arnu of the file lad place t h e  hardcopy in 
t h e  project  file. 

10.7,2,9.5. The XTALK software program ia used t o  transmit the 
G C x x r x a . V A X  file t o  the .VAXm for utorage. A t  t h e  DOS prorapt 
mntu tha  GCWsFER proemitare. Thia procedure mads a f i l r  i n  
the 5:Drive that B t a r t S  with t h e  characters CC w i t h  an 
extension of .VAX (e.g. ccRnC615.VAX) t o  t he  nicrwax 
cmputes. Maka eure only o n e - f i l e  in t h e  S:Drive starts with 
GC with the artension of .V&X when you Fnvoke the 

Thim pnmduz~ a.0 prOCON808 f i l m  On th0 
Wicrovu and moor. it f- the 5: drive to the R t D r i m  on the 
PC* 

10-7-2.10. Copy t h e  nmthod (.&SET), sequence (.SEQ), peak auumary 
(*P=)# worksbeet (.WIE1), 'VAX' ( .VA I ( )#  and raw data  files (.HDR, 
-PTS, and . A m )  c t m r t e d  by and f o r  a GC run to t h e  drive 
deaigaated for the anaiyat. I n  mast  camre t h e  raw data  f i l e s  w i l l  
alrmady bm i n  t h i s  drive. 

10.7.2.11. While i n  t h e  drive damignated f o r  t he  analyst ,  enter 
the PlU4RC...M program. This program archives a l l  f i l e s  by 
*clrunchiagw t h a n  into one f i l r  with an extension of .ARC. This 
procmrs dmcreaum tho storage capacity requked by 40 t o  50s 

10.7.2-11.1. !4ake sure a l l  file8 needed to recreate the GC run 
and data process are archived together. 

10.7.2.11,2. C r m r t m  m urhivm film name (e.g. mic6-90,ARC). 
T h i m  file m b l d  Foeludm thm initial &signat& for the 
analyst (e-g. R), GC run dmmignation (e.g. MC), tmd t h e  month 
and year of the GC run (mag. 6-90) with the artenaion,ARC. 
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10,7.2,l2, Copy the u c h i v a  f i l m  t o  the Sygumst dink under tho 
oubdiroctory d r m i p a r t d  f o r  tho analyst .  The Syquest di8k i m  used 
to more a l L  r tch iva  filmm and/or fUam created by and f o r  a GC 
run rad da ta  procmmming. 

10.7-2-U, A f t e r  clmcktng t o  mdm 8- a l l  f i lms  f o r  a project h a  
bemn mtorrd and can b8 rmtriavmd, t h rn  de le ta  theme filer from all 
din- except t h e  Syquest disk. 

10.7.2.14- All  hardcopire of t h e  GC run and da ta  processing should 
be star& ia thm Pro$- f Ua. 

10.7-3-1. The CC c h d s t  is reeponuible f o r  ver i fy ing  that a l l  
8rmpl.m axtract v U m  -ivmd fram tb. oxtraction A r b .  The 

i. m.po~. ib l~  fot +h. V ~ S  uptfl GC m i l y ~ i m  i. 
catlrplete, md the v h l e  ham bomn mtarmd in propar otdar  or have 
bean dimcardad. 

10-7.3-2- -k a l l  vials a t  the -incus after dilutioae o r  c~ 
analysis.  D o  not allow o r i g i a a l  vial. t o  remain i n  auto-eamplere 
over the weekend. 

10-7.3-3. Record whether the d i lu t i ons  are auto or manual Ln the 
GC f a g b ~ ~ k .  

10.7.3.4. sample. rmquiring d i lu t i ons  w i l l  be analyzed i n  
dupl icate  o m  from every 8et attracted. Se lec t  the sample 
requhfng the greatart di lu t ion .  If the or ig ina l  d i l u t i o n  wa8 
madm using the auto-dilutu, then it8 dupl icate  ohould be d i lu t ed  
manurlly or by a dfffmrent auto-dilutor. 

10-9.3.5. Th. dupl icate  d i l u t i o n  rn-1 k madm and analytrd  an 
moon am p08mibl. aftar the ini t ial  d i lu t ion8  are analytrd. 

10.7.3-6- V i a l  labels and CC logbook. u h a l l  indicate which 
d i lu t i on  i o  the dupl ica te  di lut ion.  

10.7.3.7. Data frm dupl icate8 of t h e  grea tea t  d i l u t i o n  containing 
uoabla park(.) s h a l l  agree within t e n  -ant RSD. 

10.7.3-8- ff r e s u l t 8  are unsatisfactory, r e 8 o l ~ m  t h e  problem 
befoso cantFnuiJ!g by: 

10.7.3.8.1. Stdiluting the sample mxtract i n  quemtion. 

10.7.3.8-2. If the rm8ult m t i l l  uc.rdm 10t RSD, m i l u t e  t w o  
addi t iona l  6amplmm to c l a r i f y  +he v a l i d i t y  of the data. 

10.7-3-8-3. I f  uzamatisfactory remalt8 arm obtained, then all 
eamplee rhall k r ed i lu t ed  frw t h e  o r i g i n a l  extract and 
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analyzed by an uralyst daeignatmd by the  chemiot in charge of 
CC analysis. 

10.7.3-9. Manual  dilution8 8 U l  k p r m m  a* fo l low:  

Dilution Sample Val- M i c r o -  Solvent Volume 
Desired Jf ters i Svrinae-SizeL Microliters 

5X 200 (250 or 500) BOO 

SOX 2 0 (25 or 50) 980 

1, ooox 20X of sox - - 
10, OOOX l O O X  of l O O X  - - 

100, OOOX lox of 10.000x - - 
10.7-3-10- The auto-dilutu mu.+ ba r i n d  at  leamt 5 t h m  when 
diluting sample extracts knmm or sumpacted of containing high 
ccmpound concentrations. Rinming 3 t-8 i# satimfactory tor 
routia. samples. 

10-7.4-1- Th* outmidm ahmet w i l l  contain the following 
infonna+ion: book number and page, project name, who calculated 
the data, who chockad tho calculation, and when lad who recorded 
thm data and QC. U s e  black WE for all label- and calculatiom. 

10.7.4-2. Indfvidual chromatograma will contain the following 
information: 8-1. nwnbar, volumm and dilutions, calculatioa of 
comntration8, a chmck mark by each concentration t o  indicate it 
w u  c h k e d ,  and a ymllw highlight on m y  value that im r8cord.d 
w t h m  &t. mt lemt ,  

10.7.4,3, Do nat urn "Liquid Paper' t o  correct any errors. Put 
onm l b  through the error with FaitiaLs and date. 



10.7.4-1.1. I4akm t h r n  F n j e i o a m  of a l l  s ing la  component 
m l r t u r m m ,  multirompmaa po8ticida8 and PCB. throughout the 

of a 720- mid- 

10.7.5.1-1. Calculate the staodard doviation of three absaluta 
rmtmntion time. f o r  each milrQ1a eauponent pest ic ide.  For 
multixmmponmo pmmticidmm/PCBm, cbooam one major p a k  ftola t h e  
a n a l a p r  md calculau the 8t8ndad dmviation of th. rmtontion 
tipW of that pa. 

10.7-5.1.3. T b r e e  times the 8tandstd deviation of t h e  
emation t ime f o r  each pmatici.&/Pca w i l l  k umed to 
aatab1i.h tho -ion t- window; bumvmr,  tho rxprtiencm 
of tho u u l y m t  .bould wmigh heuvily in tho intarprmtatfon of 
-tagram& For mUltFtrrpo~w pmkicib./~Ca., thr lnalymt 
should u t i l i z e  tho retmntioa t i a m  w h h w  but ahould primarily 
rmly on pattern rrcognition.  If thm ataadurd deviation of any 
cor~pound is zero, ume t h e  ntandard deviation of any compound 
near t h e  maau re tent ion the. 

10.7-5.1.4. The laboratory muat calculate re ten t ion  t h e  
w h d a w a  f o r  8.ch pr.+fcido/~CB on each CC column umad at the 
beginning of t h e  program and whenevsr' a LUU CC column i m  
installed. 

10.7.5.2.1. fnjmct all Fndivfdual atandard m i r r m  md all 
multirmmponre pmticidmm/PCBm at t h m  beginning of math run. 
To amtablimb the RT window for  t h o  posticidem/PCBm of 
intarrut, use thm abrolutr RT from t h e  above cmfogramrr a8 
tho ddpoint,  and ~ ' tm t h e m  the standard deviation 
calculatmd in Smction 10.7.5.1 u the ran-. 

10.7-5.2-2. Intermpram a stand- mixture a f t e r  every 5 
mample8 to ver i fy  that standard ro tca t ion  t-8 are falling 
within tho windows. Any pes t ic ide  outaide of i t e  emtablished 
t i m e  w i a d o w  raquiren inmndiate Fnvestigation and correct ion 
kform contfnuiag t ha  analymis. Reinject a l l  88mplem 
f o l l a w b g  tho lut mtan&rd m L a q  t he  criteria. If no pealu 
are -sent fa the aamplms, and tha murmgate tacovery is 
w i t h . i n  limits, no r e in j ec t ion  ia neeearnary and H D L ~  may be 
calcuf ated. 

10-7.6-1. The 9a8 chomatoqraphlc aymtem should be cal5.brated 
uming tho external mtandard technique f o r  all coluanna used for 
quantitat ion. 
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10,7.6,1.1. Prepare cilibsation atanduds at a minimum of 
thram concentratLon 1-18 (prmfmrably five) for each 
parmutar of intuumt by rddfng -1-8 of one or store 8tock 
mtundardm tn 8 -1-ic f l u k  aad diluting to wlunre w i t h  
i#o-octana or an appropriate nolvmnt. One af the external 
s t a d a d a  mhwld ba at a concmntration near, but above, the 
HDL and the o t h u  coac.zltr&tfonm 8 h l d  define the working 
range of t h  detector. T b i s  should k done on each 
quantitation column and each i n s t m m ~ n t  at the beginning and 
erch tima a new column is installed. 

lO.7.6.1.2. Uahg  hjrctionm of 1 to 5 uL of eacb calibration 
stmdird, tabulate peak b i g h t  or area ta.ponnr8 againat 
amount injected. The results can be used to prepare a 
calibration cut~e for each compound. 

10-7.7-1- ?Or wlub GC C o l a ,  U-8k OZ ptb0 thr COI- 
w i t h  a .+mdatd mlrturm c0ntaiaia.q DDT or PCB 8. Recamwndad 
conceatration im approximately 20 t-s highar than the 
quantitation standard. Adjust the carrier flow rate and w a n  
taqesature so that 4,4*-DDT ham a rutention time of approximately 
12 minutes for packed columns. 

10.7.7.2. Inject a =/Ec colunrn performance mix for packed and 
capillary columru c o n r i s t ~  of: 

na/uL 
dldria 0.005 
endrin 0.025 
p,pa-DDT 0.06 

at tho bag- of  each run md after every tenth mmplm. DDT and 
-in brma.Uown ahall not uMld 20% for each. S n  muqgestmd 
maintenance in Section 10.6.12 if degradation exceeds 201. 

a breakdown Total DDT dearadation mak area (DDE + DnDl x 100 
for 4,4*-DDT Total DDT peak area (DDT + DDE + DDP) 
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10.7.8.1. If the  l inear i ty  c r i te r ia  is exceeded, see Section 
10.6.12 f o r  maggastad maintenance. 

10,7.8,2. Th. tRSD may be c l lcul r ted  umhg 3, 4, or 5 
concentration lrvmla. EoUmVU, any peak. quantitated m e t  f a l l  
within tho e r 1 e . d  concent r~t ion  rurgm, and, the required minimum 
quaat i tat ion limits met b. m e t ,  

10.7.8.3. The calculation for % RSD for  the  representative 
cor~pounde must k included Fn the chr-togram package. 

10.7.9. Check for prak ta i l ing .  The maintenance outlined in 10.7.12 
i e  noceeaary i f  peak t a i l i n g  i a  noted. 

10.7.10. Check ra t ra t ion  t h e  and C- response compared to 
previoue day or to the  beginning of run. If oignificantly different ,  
check the GC for problem (La.  mum and/or column leakn, bad 
ayringr I 

10.7.;U, 1ntar.prru rfmdrrd. U t m r  mvmzy fifth .ample. Tho 
ca l ibra t ion  fac tor  of a mpeciffc atmadad shall net exceed a 
POI differanem fram tha i n i t i a l  rmrpbnme when 8creeaiag aamplem or 
more th8n 2 154  for any standard urn& f o r  quantitating. 

Calibration Factor - Total Reswnse of Peak* 
Amount injmcted (in nanograms) 

*For multi-respare peatFcidms/PC~s uer t h  trmponse of 
the major peaks u n d  for quantitation. 

where R1 - Calibration Factor f- first analysis - Calibration Faetor f- m u c c o e d i n g  analyaia 

10.7.11.0.1. AlJ calculation8 for  cal ibrat ion factor 1 
difference met be on each standard chromatogram. 

10.7.l2.l. Corrective meaaurrs may require any one o r  more of the 
following d i a l  actions : 

10.7.l2.1.1. Pnclud c o l ~  - For instrum8nta with off-column 
injoctiont rmplaco tho Wmtu t rap,  clam aad &activate the 
glasa injection po* i n m r r t  o r  replace with a cleaned and 
deactivrtod i n s m r t .  fnopmct th. inject ion end of the  column 
aad r- any foreign material (broken glaao from the r b  of 
t b  colurmn o r  p i n o  of mmpta), 

lO.7.l2.l.ft Raplaem thm glum wool with frorh doactivated 
g l r s a  w o o l .  Also, it may k nmceasary t o  remmm the fFrut few 
m i l l ~ a r e  of packing m a t m r F i l  i f  any dimcoloration ia noted, 
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10.7-11.1-2. Replace tho g l u m  wool with f r e sh  deactivated 
glasa wool. Alma, it may bm meamma,ry t o  remove the f k m t  few 
m i l l a t e r n  of packing material i f  any discolorat ion i m  aotsd, 
&l80 ffrb out th. i n m i d .  w a l l .  of t h e  ~01- i f  remidue i m  . 
natmd. If them procedures fail t o  a l h b u t m  t h e  degradation 
problan, i t  may ba necemmrry t o  &activate t h e  metal injectar 
body (described below) and/or repacfr/replace t h e  column. 

10.7.l2.1.3. Capillary calumru - Clmaa and deact ivate  t he  
g l u m  iajmction port mart or replace with a clraned and 
daactivated inmert. Weak off t h e  firm few inches, up to one 
f o e ,  of the  injection port a i d .  o f  the column. RaPaa t h e  
co lum md molorat brckflurh according t o  tho ppraufuturer*a 
in8tructionm. ff thrmr p r m c d u r m m  f a i l  to e l h i ~ t m  the 
dqr8dation problan, it may k neceosary to deact ivate  t he  
m e t a l  iajector body and/or replace the column. 

lo-7-la*z-4* u XI¶)- Body - htrn of f  tho orrn &ad 
fnjmction port heatera and ram- the rndlyfical culumn when 
OVmn h u  c#rled, - thm glum fnjrctLon port iamrt  
(imtmmmata with of f  -column fn jact ion o r  Crob) . I- t h e  
iajmction port and - uny naticmable foreign material. 

10.7.12.1-5. Place a beaker beneath t h e  i n j ec to r  port ineide 
t h e  GC oven. Doing a wash bottle, s e r i a l l y  rime t h e  entire 
ixaeide of the  injector port with acetone, toluene and then ieo 
octane, catching the  r i n s a t a  i n  t h e  beaker. 

10.7-12.1-6. Prepare a aolut ion of deact ivat ing agent (Sylon- 
CT o r  equivalent)  following manufacturer'e dFrection8. A f t e r  
a l l  metal murfacea ins ide  t h e  injector body have bran 
thoroughly coated with thm deact ivat ion eolution,  a r r i a l l y  
r i m m  the inj .ctor body with tolumna, mnthanol, acetone and 
hllEIZU. Rourmmble +ha Fnjoctor urd replace the 6c colama. 

10.7.13.1. Ident i f ica t ion  of caapoundm by re ten t ion  t h e m  mumt bo 
p a r f o e  by mxperimncad ga. chramtographers becrumm s l i g h t  
a h i f t a  in ra tant ion tinma raquka judgmmnt deci8ions. O b a r m  
rmtention timm ahifts of standarcla throughout a clay8 ma t o  
w a l u a t e  r8tmntion t i m e  s h i f t s  in oamplar. U t i l i z e  t h e  da i ly  
ta ten t ion  t ium window8 (Sea  Section 10.6-5.2) f o r  compound 
i d m t  f f i ca t ion  . 
10.7.13.2. Canfirm all ccqmndm 0 n . a  socond d i f f e r e n t  calm, or 
diffmruat d m t m o r  (other than FXD), unleaa the caPpaurd haa bean 
conf h m d  by =/MS. 

10.7.l3.3- A t  least one aamplr from a met should bm confirmed by 
CC/M, if ~ 0 s I ~ a n t r 8 t i o a  prrmits. It i a  t tm rmmponsibiiity of thm 
GC analyst to repatt any pe.ticidrm/~CBe conffrnwd by GC/HS. This 
muat be p m p v l y  noted on +ha data  aheat. Alpha-BBC, ga~~ma-BEc, 
endomulfan I and I1 and endrin must be canfinned on the penticide 
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ex t r ac t  from water r a the r  than the BHA extract (theae ccmpounde 
=a unstable at the b r r i c  pH). 

10.7.U.4. R.portfag Chlordane - Weathering aad/or d i f f e r en t  
fonnUlati0zW of chlordane may modify the  technical  chlordane 
pat tern.  If  the chlordanr pa t te rn  ia a oample is  s i m i l a r  t o  
technica l  chlordane, uae a technical chlordane standard for 
quant i ta t ion.  (Similar me-: a l l  coneti tuente are present,  
includiag haptachlor, in about the mame r a t i o  as a etandard of 
t echnica l  chlordane.) I f  the pat te rn  i m  d i f f e r en t  but gammer and 
alpha chlordane and other chlordane conmtituente are prement, use 
the chlordane const i tuent  mfandarda f o r  calculat ion.  Report t he  
individual  conrtituentm on tho  data rsporting ah-. Report a 
t o t a l  of all coastiturn+# lbtd on thm data m h o e t ,  u c m p t  
hoptachlar, when reparting f iah  data  o r  when total in requested. 
Heptachlor is reported separately  i n  these situations- 

10.7.13.5-1. To 4.trrplify tha checking of calculat ions ,  
everyone nnrut us8 tho  same formula f o r  ca lcu la t ing  
concentrations : 

rtL injected 
X (a&, mg o r  gm extracted) = Y 

(Volume -act in uL) (d i lu t ion)  

Peak X no of standard 
Peak height  or area of standard Y .  = Concentrat i o n  

10.7 .U15,2, Calculation of Off-mcale Peak. U m i n q  Area i 8  

allowable i f  it has bomn shown t h a t  reaponme i r r  linear i n  t h e  
concentration rango of the off-ecale peak and no interfering 
o r  ria5ng bameline uists. 

20.7.13.5.3. A l l  ca lculat ione must be checked by somaone other 
than the person who performed tho original calculat ion.  Put  a 
check mark after each concentration t o  ind ica te  it wae 
checkod. The chromatogram with the apprnpriate standards and 
QC mharing the calculation8 f o r  t he  reported data  ehould be 
given to the checker. A hardcopy of t h e  chramatogram ehould 
be put Fa the project  file. 

10.7-l3.5.4- The checker should check for accuracy of t h e  
tranmcription of data t o  the data sheets and t h e  computer 
'VAX" file. 

l0-7-33-5-5- Di1ut.d 8wle8 md rll a h ~ u l d  k 
dimcudod at thm c v l r t i o n  of each project to avoid 
unnecrmsarily cluttering up the lab and boards. 
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10.7,U.S-6- All vials that arm ready for dimpaaal otrould ba 
pl.cad Fn tbr -Oily Wu+o Safety Cur: Them vials must ba 
e m 8 t r d  U bAtudwS me..md df8p00.d of &Cc~rrdhgly (See 
-ion 4-6 )  

1Ol7.l3,S.7. All original .ample vial8 are placed i n  boxerr and 
etored in a locked cumtody ram or ldchd refrigerator after 
ca~pletion of analymim. Sam SIc t ion  10.8 for instruc&iona on 
vial storage. 

1Q.7.lJ-5.0. The project chemimt is remponsihle for 
calculrtiag surrogate aad au+rix spike rmcmmria8 and 
rrcordfng tba nmults on tha rpprmpriatm cunputu data mhm~t. 
Oaumuel rrrulta on QC data 8hauld b. report& to the 
Pes t i c ide8  Senior Staff Specialist. 

10.8-1-1. Record all partinant information requemtod on the 
logbook sheet. See Forms 104 and 16-5. 

10.8-1.2- -rd file naM under sample numb.r -1- as it axistrr 
on the  disk. 

10-8-2-1.1. All mamplea should bm screened by GC/PIIJ/RALL to  
determine the approximate concentration lwel prior to GC/MS 
uulymia. Dilutions for GC/MS analysim ura to be dmtmm&nad  
fram thfo mcrean analymin. 

10.8-2-2. Sanivolatilm Organics 

10,8,2.2,1. All samples mhould be mcreened by GC/FTD, =/HALL, 
CC/PID, or any combination of theem necesmary to dotermine the 
approximrtm concentration 1-1 prior to OC/M aaalysirr. 
D i l u t f o P .  for GC/M aaalyair a r m  to k dmtemhed frcr~ tkfr 
rcrrra umlyrir. 

10-8-3.1. U u  tk. followhg fo- for file nraws for volatile 
bl8ak8 8nd .t.ndrrd.. 
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10.8,3,1,1. 40VE040885 - PFrot two digits axe inmtrument 
desicpmtioru, followed by VB for blaPk. or VS for  staadards, 
followad by &to of amlymi.8. 

10.8.3.2- U s e  the f o l l ~ i a g  fofma+ f a r  f i l e  nams f o r  e m i -  
vo l a t i l e  blanks. 

10.8-3.2.1. B1949SLW - B fo r  blank, followed by ASB log 
number for f b n t  oample in tho met that blank applies to, 
followed by appropriate analysia.deeigrratione. 

10-8-3-3. Us. the followiug fo l l~a t  for  f i l e  names fo r  mami- 
vola t f l e  mtmdud8. 

10.8.3.3.1. S1949SLW04 - Surrogate standard. S for standard, 
fall- by M B  1- folr fk8t 8-10 b t b  met that - rppliw to, foUavrd by a-irtm azmlymi. 
designatiolu, followed by the dry of  the month. 

10.8-3.3.2. 41BA040185 - ?k.t two digit. arm hatrumant 
. demignatiolu, followed by an abbreviated deaignstion for 

mtandatd name, followed by date of analysis, 

10,8,3.4. Samole file name. U8e the ASB log number followed by 
the  proper analytical descriptor (ie 42361SLW). See Tabla 10-1. 

10.8-3.5, Current instrumrnt de~ignations are: 

40 - 4000 instrument (oldest 4023 system) 
41 - 4100 inrt-nt ( n m w e m t  4023 m y s t u n )  
51 - 5100 F n m t  
50 - XNCQS50-EPA 
52 - IHCOS SO - EsAT 

10.8.3.6. Add the following &migaatFonm b.twmen the SAD number 
sad the analytical doneriptor (ie. 40849XDSLS): 

10.8.3.6-1. 1: and Y - for duplicates, 

10-8-3.6-2, D - Dilution (Indicate D2, D3, etc. for subeequent 
di lu t ions)  

10.8.3.6.3. R, RS, R3, mtc. - Ikriqnatmo a -action of a 
mrmplm or reinjection or a pug- of a rmplicate VOA sampla. 

10.8.3.6-4. If other demignatione are needed, record t h e k  
umaning in Logbook. 

U1.8-3.7. umltt Tho fir* r4ht chrraearu of thm f i l e  namm must 
be dmfinitive and uniqur, 

10.8.4. T i t l e  Inf-tion u -1-r 
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10.8.4.3. S.mple volume laformation (including dilution 
iaf onnat ion) . 
1018.4.4, 6C Column typu and condition8 am 50-210 X 8, 12 F12 
w h u m  50-210 im initial md f i n d  tmipmratum, XB in program rate, 
I2 i a  initial hold tipu, F12 is final hold time. 

10.8-5-1, Tune inetntmsnt using the follwing guidance: 

10.8.5.1-2- Mjwt rmsolutbn p o t m + i o m r + r r m  to =him 90- 
100% re8olution acroma ful l  a p u m  raagm am m a r l y  am pomaible. 

10.8,5.1,3. M a k a  appropriate tuning adjumtnn~ntn to achieve the 
following ion intennity rrtiom a6 nearly u possible. 

10-8.5.3, Run calibration routine. 

10.8.6.1. Sot i n m t r u a w n t  z u o  conmimtent w i t h  mmuf acturmr*~ 
mpacificatioaa and/or to proan, rdirble m a t t i n g .  Acquire 10 
m e a n s  of data .nd check tha I v t =  tfnv and perk./scan 
parammtmrs. Tha coatputu t h m  should ueurlly bm lase than 12%. 
The pm.k./mc.n mbulcl uaually b4 lema than 106. 
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10-8-7-2. Analyze SO ng of Decafluomtriph8ny~phomphiae (DFTPP) 
for extractable8 or 50 ng of p-Bra~rofluorobenzene (BFE) for 
purgmablm. . 
30.8.7-3. Othar cancentratioao or cmnpounde may be uaed as 
required by the analytical protocola. 

20-8.7.4. Operating Wnditione 

10-8.7.4.0.1. Spwtrcmetar parametere same am 
analyeiu planned for the day. 

10.8-7.4-0.2. GC conditioru cunsiatant with prior anrlyaio 
of r e f ~ a c a  -. Tha -fa- canpound should nett 
elute earlier than 5 minute8 frm the point of 
introduction. 

10.8.7.4.1. The maam mart b acquired in the 
fo l lwhg m a n n e r s  T k w  8c- {th. p8ak &pax .Can and t b  
.can8 hEmdbtaly pmcdhg md follawing tba 8pu) - 
acquired and avaragd. Bsckgnnrnd mubtraction i n  requked, 
and must be accomplished using a miagle scan within 10 acane 
prior to  the beginning of elution of the perfoxmance compound. 

10.8.7.4.2. Compare the ion inteaeity ratio of those of 
published criteria (nuch ae thoae for DFTPP). 

10.8.7.4.3, If the raquired criteria rra not mat, the 
instmmmnt must be rotund until  the 6pctra  meeta the 
specified criteria. 

10.8-7.4-4. C h d  rmtantioxa t i m 8  and pa& shapm of rrrfmrmce 
CQ(DPOUPd to c h t 8 r d . m  i f  they arm conmimtent with prior 
rmmlts. 

10.8.7,4.5, Chqck the peak intensity (by peak height or area) 
to determine if the  sensitivity is adequate, 

10.8.7.4,6. Hard-copy a l i 6 t  of masmen and intensities and a 
copy of the chrcmatogram with aream of each peak printed und 
maiataia in the GC/M logbook 

10.8.8.1. Init ia l  Calibration 

10.8.8.1.1- The CC/EIS m y 8 t . m  must k in i t ia l ly  calibr&te!d w i t h  
all compound8 of interest at  a minimum of three concentrations 
( 5  level6 arm r-). UmLag the r m m p r u e  factors ( R F )  
fca~l the init ial  calibration, cahalrtr thh percent relative 
st8ad&rd doviathus (* RSD) for a l l  
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10,8.8.S,1,1. A 8ymt.m puformmcm chmck m u m +  bm amt f o r  
a l l  canpouads. A slinlfium traponma f ac to r  of 0.100 f o r  the 
volatil8 caarpaunds mad 0.05 f o r  th. mmmivolatile ca~poundm 
im  rrquitrd, If  thim crituia i. not e, corrmctiva 
ac t ion  mmt b8 taken. 

10,8.8.1.1,2- T h  I RSD for arch compound must ba leee 
t h a ~  20 -ant. If  thf. c r i t u i a  is not met, corrective 
ac t ion  muat be eakan. T h i s  might require  inatrumant 
miate-, mu mtandarch preparation, and/or repeating 
t f re  analyais of the -. 

10-8-8.1.1,2.1. T h i r t y  pmrcmnt RsD i. rccmptable f o r  
+ha follwfng t r a u b l m 8 ~  d V O l 8 t i l .  ~ d . 2  

bontyl 8Icoh01, banaoic acid, 4-nitrophenol, 2,4- 
dinf-enol, 2-ylr4,6-dbi-h~~01, 3r3- 
b i ch lo tok ru id im.  ff thmu anal* arm of rpmcific 
- t a t h o p ~ ~ j m c t ,  corractim action may k 
nmcmmarrp. Otbtrwiam, thmsm -adm mart: k flaggmd 
u e f n r t d  (J) if +h. I. mtrt +hm 20%. 

10.8.8-1-1.2-2, The RF fo r  mach caapound in arch 
concrntratian 1-1 of the curve m a t  be compared t o  
the avosage RI of the - to detamtbe i f  any 
iadividual  point on t h e  curve is m o u t l i e r .  Calculate 
the  percent differan- bmtween the average response 
f ac to r  from tha curve and thm trmponor factor fran the 
hdivldurl  concantration 1-1 in the curp.. I f  t h e  
parcent dif ference for any canpound i n  greater than 
251, corrective action may b nmcmmsary. Thim u ~ u a l l y  
-an6 re-analyzing the bad point  on t h e  curpo. 

10-8-8.2.1. A mtmdud a u r a  containing rll mlatilr or 
8dvola t i le  canpound. of i n t e r e s t  muat be analyzmd -very 12 
hour8 of operation. 

10,8.8-2-1.1. A myat= perfa-e chmck muat k w a t  f o r  
dl c-. A mrarnnm\ ramponoo f rc+or of 0,100 for thm 
v o l r t i l o  ccmrpoundo and 0.05 for t h e  manivolati le cornpatandm 
ia r-ired. If this c r i t e r i a  is not m e t ,  cor rec t ive  
ac t ion  mu- be taken. 

10.8,8,2,t.2. A ca l ib ra t ion  chmck of tha initial 
c r l f h r r t f o n  curp. in made f o r  . rch targmt caaPpound. 
Calculatm tha pa-nt differmnco bet- the average 
rompoma fac to r  from t h e  initial ca l ib ra t ion  and the 
ro.ponma factor froin the current  st-. If  the percent 
differancm for any coarpound i m  great- than 25%, 
-vm action may k ~ ~ ~ . m m u y .  T b  analyst maat 
hmdhtmly judge thm fmprct on the data gmauatmd for 
thrt dry. Any c-ds w i t h  %D mtrr thur 25% should 
br flaggod am emtimated (J) .  If more than 25% of the 
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cotupamdm are greater tfun 2SID, corrective action mot be 
trkm. Thi. may reqtzh generation of a nw curve. 

- 
RF, - Averaga #spouse factor for in i t ia l  c u m  

RFc - Reaponee factor f r a ~  currant rntsndard mixture 

10-8-8-1-1-3, ContLnuw w f t h o P t  corrrctf- a c t i o n  m y  b. 
prudant Ff the o u t l i u  canpmmb arm of no particular 
i.nt.re8t t o  the project. Tbe Senior Staff Specialist, 
GC/M unit a, or orgrnic saction Chief mat ba 
wnsultod bmform mntbdag w i t b u t  -tn action. In 
this cum t h  coltlCfivm action may k to report thse 
collrpouadr u not uul- or w i t l a  m mmtfnutmd 514. 

10,8,8,2,1,4- A film of the mmults from the frritial and 
cmtinufng cal3hratioa chuck mast be maintained. 
Coatinuiag calibrrtion films are purt of the daily 
ntmdud chzunatogramm and are to be f i l ed  with the 
appropriate project. 

10.8-9.1, Analyze staadard mixturern  and performance compounds at 
least every 12 hours. 

10.8-9-2, U8m GC eonditioxu rad US p a r m u m  cramistent with 
mmsitivity rquhenmnts lad equal t o  thosa plmnod for the day's 
aperationn . 
10-8-9.3. Incorporate intarnal atandatds where feasible, 

10,8,9.4. Perform mystam prrfarmurco c h c k  and dai ly  calibration 
check. 

10,8,9,5. Record area count of the quantitation ion for at learnt 
onm of the internal standarde. 

10,8,9,6, barlyza ~tarrogatm nlndatd appmptiate for mampla batch. 

10.8.10. &alym Labaratorg E M  

10-8.10-1- Utili~8 in+-1 rf-a W- f m ~ i b l o .  

10-8,10.2, Record Fntmgratfens for tha smo intarnal standards 
sacordud in standud. 



SectLon: 10 
Rmvimion: 0 
Datm: Septamber 1990 
Page: 26 

10.8~10.2.1. If the area count is not within - S o t  to + 100% 
of w e  in Standrtd Khtur., rerun. 

10-8.10.2-2, X n t d  standard t r t e f o n  + h a  must  be vithFn 
+ 10 m c a n . 8  or 10 rmcoad. of 8t8ad8rd, whichmu is greater. - 

10-8.10-3. Ch-k for carryoo&r from mtaadard injection. 

10.8.10.4. Compute aurrogatr rmcawry. 

10.8-lZ.1. If arm& count of intrrnrl .tradrrd is not w i t h b  - 50% 
to  +I001 of tbm utandad, rerun. 

10.8,U12. Internal standard retentLon tinre. m e t  be withfn  2 TO 
m c a n m  or  30 meondm of mtandard, whichover i m  grmatar. 

10.8.U-3. Dispuea f i e l d  or lab blanks throughout the day an 
D . C . 8 . ~ .  

1018,11.4. Disperse standaid m l t t u r m m  between at least every 12 
h-8 Of a l y s i ~ .  

10.8.11.5- Utilize internal standard where feasible. 

10.8,11.6, Compute aurrogatr recovary and record im GC/S Log. 

10.8.lZ.1. Removr etandarda/aurrogates from frmezer and let ntaad 
at mm tanp.raturm at l o r e  30 minutms beform u m i a g .  

10.8,X2.3. Analyze BFB for In8tmment !f'uning Perfonuancm Tmmt: 
(make nure filament is -off while mol~mt elutes from column). 

10-8-12-3-1- ff mP8CS U 8  I#t, check for "divo+~' - 8- 

divot8 are indication8 of SX noin, zuo high or l a w ,  or bad 
resolution - generally will require you to adjuat resolution 
or recalibrate or rezero. 

10.8.l2.4. Condition Trap 

10-8.l2.4.1. mga blank water oat0 trap. 

10.8.l2.4.2. Demorb trap at 1 8 0 ~ ~  on GC colturm and wart 
normal GC program. 

10-8.12.4-3. Bake  trap for 15 miauter. 
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10.8-l2.4,4. Rapeat the purge,dmmorb, and bake cycle frau 
Above. 

10.B-U14-S, Tho uulyt lca l  m . q u e a c 0  mhould bmgin with t h e  
targmt mtrndard mirtur8, follarrd by a reagent blank, and then 
mmuplem . 

10,8,12,5, Analyze at l o u t  o m  c b k  mamplm mmthly. 

10.8,12,6, Potable water sample8 with pos i t i ve  r eeu l t s  should be 
v e r i f i e d  by analyzing a replicate .ample whenever pommFble. The 
W f  Staff Spec ia l i s t ,  GC/WS Unit W e f  , or Organic section 
Chirf 8hould k contrctrd if cbviatioru ftam this policy are 
-.mry. 

10-8-U. Data -.jag 

to-8-U-2- UmFng thr p.k f w  U~ol:ia in MAP urd tho t o t r l  
iaa current p r r o f i l r , ' p l ~  mcra numhra in scan l i m t .  Tha map 
p u 8 n w t u a  8hwld k .rt to find a l l  prakm at approximately 101 of 
&tmawnt MQL (This in umually mat t o  101 of the area of m 
i n t e r n a l  etandard reaponme.) 

10,8,l3,3, Print a copy of enhanced apectra and enhanced library 
search (bes t  3 match graph, raakrd on purity). 

10.8-33-3.1. I f  peak8 a m  amyummtrical, print a spectra w i t h  
the background manually subtracted. 

10.8-U-4. Compum tha m a  of the unknawn with the 3 be& 
matches and w i f  i m  a logical match. 

10,8,U,S. Check f o r  pmmnca of molmcular ion  and isotopic 
c l u m t u e  . 
10,8,U16. Check the purity data printed w i t h  the best entries 
froor tho l i b r a r y  march a8 an aid to  thm vimual comparimon of an 
unknawa 8pmzha to +hm library qmetra. 

10-8.l3.6,l. Purity of 400, not a good match. 

10.8,U.b-2. Pur i ty  of 400-600, s l i gh t  poe8FbFlity (check f i t  
data; i f  Ugh, could be t w o  or mom -luting c-do). 

10-8-U16,3- Puri ty  of 600-800, pos~FbLlity (also check f i t  
data). 

10-8.13.6.4. Purity of 800-1000, high probabi l i ty  of match. 

10,8,13,7. I f  no r m u o a r b l m  mmtch, CMck 8 Pmak Index and othmr 
publimhed data banrs, u n e .  
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10.8.14.1. T a r g o t  caapouads ahall be i d e a t i f i d  by comparison of 
the -10 maea upectmm to tho nmmu u p e c t r u m  of a standard of a 
ref-e spmctra of suupactad c-und. Two criteria must be 
s a t i a f i o d  t o  -ify tha idmntificatioru:  (1) r l u t i o n  of the 
e&mplo ~mrpon8nt a t  the 8- GC t.latfrr re ten t ion  tixm am the 
8- cot~parunt, and (2 )  cam.pondancm of the sample component 
and .tmdard c-nmnt maam .p.crra. 

10.8-14.1.1. For amtabliohing correspondence of the GC 
r e l a t i v e  ratamtion t i m a  (RRT), th. mmplo camponat RRT muat 

wi+iLCa f 0.06 RRT uPFt8 of th. RRT of 8t-d4td 
campormat. ?or zmf-, tb mt8ndud mumt k run within 12 
hours of  the s8mpla. Thm RRT should k umignod by using 
extracted ion current p r o f i l e s  f o r  ionu unique t o  the 
coorponant of in te reu t .  

X0.8.14.1.2. The mqukrPwptu for q u a l i t a t i v e  ve r i f i ca t i on  by 
-i.on of m u m  apectrr arm u follow.: 

10.8.14-1.3.1. All ionu p r o m u t t  in tha rtandatdm maas 
spectra a t  a rrlativm i n t e ~ i t y  p a t -  than 101 (most 
atwndrnt ion in the' spectrum equals 1001 ) must be preaent 
in tha .ample spectrum. 

10.8.14-1.2.2. The r e l a t i -  intensit iom of ion8 apocif i rd  
&am mu- agrem w i t h i a  plus  or minu8 208 -ween the 
mtrpdud aad uampla .-a. (Examplat For an ion with an 
abundance of 50% Fn the standard spectra ,  the 
camf~ponding uampfe ion abundance must  be between 30 and 
70 percmat, ) 

10.8.14.1.2.3. Ioru grea t e r  than 101 intoamity in  the 
satmlr 8p.ctnam but  aot p r m m m t  in tho ptmd8x-d epectmm 
mart k coamlduld and accounted f o r  by t b  analymt making 
tho c-iaon.. Do not r e p o ~  any -uade with a 
calculated value below 0.1 of the MQL. 

10.8.14.2. A library soarch .hall k amr.d f o r  N0n-T.rgat 
sample caqomnt8 for the purpose of t e n t a t i v e  iden t i f i ca t ion .  For 
t h i n  purpome, the most recent  available w r e i o n  of the EPA/NIH 
Xasm Spectral Libr- should be uaed. 

10.8.Z4.2.1. DO not repork m y  cmpoudu w i t h  a calcu1at.d 
v.lu blow 0.1 of thr WQL. only aft- v f ~ u a l  Mrmparison of 
.ample spmctra with thm nrurat  l i b r a r y  8.atches w i l l  the mama 
8p.cttal Fnterpreta t ion apec i a l i n t  arraign a tcmntative 
iden t i f i ca t ion .  -ter generated library oeareh rautinee 
8hould not uso normalization routines that would minreprommnt 
the librrry or unknown w b r n  caoapurd t o  math othar. 

10.8.14-2-2. Guideliaes for m&king t e n t a t i v e  iden t i f i ca t ion :  
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10.8,14,2.2.1, Relative Lntennftiem of  major ions of the 
reference m p e c t r u m  (ion0 groat- than lot i a t ena i ty  of the 
moat abwzdant ion) mhould be preaent i n  t h e  .ample 
we--- 

10.8.14.2,2,2. The rrlativm Fntmaitiem of the  major ione 
should agree w i t h i n  2 20%. (Exampler For an ion w i t h  an 
abundance of 501 in t h e  st- mp%ctra, the 
corremponding sample ion abundance must be between 30 and 
70 percent. 

10.8-14.2,2,3. Uolmculat So- pruwnt  i n  ref-nce 
n m  should k praunt in mamplm sp@ctrm. 

14.8.14.2.2.4. Ions -t i n  tho sample specttum but not 
in the reference rrmntm should be reviemid for possible 
background e o n t m b ~ t i o n  .or p r a m  of coeluthg 
-0 

10 ,8~14~2 .2 -8~  pturPt b t h ~  mf-e but 
not fn th. mrmplo mpmctmm mbould be r e v i d  f a r  posoible 
mubtraction from the mamplr spectrum bstzaues of background 
contamination of c m l u t i n g  courp0und8. Data r y e t a n  library 
reduction ptogr8m.m can Mmr+imem crmate theme 
discrepancies. 

10.8.14.2.2.6. I f  Fn tho opinion of the maas spectral 
8wiali.tr no valid tmtativm idmntification can be made, 
t h e  campouad uhould bm m r t m d  am unidentified camwund. 
The mame spectral a p r c i a l i s t  may give addi t ional  
claeeif ication of the unknown compound, i f  possible (i.e. 
unkaown phthalate,  unknown hydrocubon, unknown acid typ., 
lmkamm chl0rinnt.d ~olppounb), 

10,8.14.2,2,7. #on-Efreardoum Submtanco List compounds 
Fdrntfiied Fn mmplrs will k rrportmd uafng t h e  HBS 
Library naqi of  tha bemt probable umtch. Tho best 
probable match i 8  a e l e c t d  by t l a a  maum spectroscopiot from 
t h e  best matches an choom by the library search rout ine 
ranked by purity.  The arulymt8 in te rpre ta t ion  may 
supusede the coarputu matching algorithm. 

10-8.14-2-2.8- The NBS Library nammnclaturs should be 
8tripp.d of numkts  or l e t a r m  that would rPrka t h e  
rrportmd ccarr#und a 8p.cifi.c ismu (i.r, 1 , P -  

mhould b. u dib-ham). 

10.8-14.2.2.9. Where more than one im-r  of a caupound i e  
iden t i f ied ,  they ehould k reported under one name. The 
total coucmntration should bm mportmd w i t h  thim one name 
and tho numbmz of imoawrs mhould k rrportrd i n  paren- 
tlmsim. Thr is- a*aw c h o u n  for o m  sample of a 
project should bm umd in a l l  samplem for t h e  project, 
whrra no distingui8hable u p m c t r a l  differences are present 
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( i .  If tha  k m t  match for G a l k y l  k n z r n a r  in methyl 
mthyl knzane inmtrrd of Uimethyl b.num, or -1 
b.nzmnm, rmport u mthyl ethyl b.ntrno in a l l  srmplrm of 
tho project wbrt. t h i n  i. true). 

10-8.14.2.2.10. nuDlr alkyL nubrritutmd analog8 of Target 
compound imormrm urn* th. a r r l i e r  r l u t i n g  of t h e  
isomarm(i.e. mrthylf luormthmr,  net mmthylpyrrrne). 

10.8.U.2. Tugrt -arnts idmtff imd rhall be quaatif ied by the 
in+.mrlrtan&d Pr+hod* Tbr i n + d  mtandad uwd .hall k t ha  
ona nurmmt thm *.ation t i s o  t o  t h a t  of a giv8n aaalyto. The 
EICP area of c h a r a c t u i a t i c  ioaa of analytam are used, The 
re8pon.r f ac to r  (RF) f- the U y  ntmdard anrlymim is umed to 
calculrtm t h m  concoatration in tha m a m p l r .  Smcondsy ion. may be 
uwd if f.ut.rfmr8ncmm are Tb are8 of 8 m . c a n d r r p  ion 
cannot k 8ub.+ituted f o r  tha u e a  of a priPury ion  unless a 
n.porur factor i m  crlcul8ted using tim ucondurp ion. 

10,8.15-1.1. Aay compound that hud a lRSO fa RF of greater  
than 30 in tha initial calfbratian curvm must k reported with 
an eatimatad value flag (J). Simflarly, any campound t h a t  had 
r d i f f e r r ace  Fa RF of g r r a t e r  than 25 between t he  RF from 
da i ly  standard mixture rad the average RP fran the initial 
curvm mumt k reported with an ontimated valum flag (J). 

10.8.15-2. An estimatmd concentration for Ron-Target component. 
ren ta t iva ly  i den t i f i ed  .ball k quant i f ied by comparison t o  an 
in t a rna l  mtsndsrd frma of i n t u f e r e n c r s .  The following order of 
prof- for intunil t o  u u  u 8 rmf- far 
extcactrblam i8 D l o P w ,  D@aphthalra., D l & c ~ p h t h y l e m ,  
D12Chry..lur D r z P . r y l m ,  snd D4 D~CUO-ZUU- T O t d  ltrr 
count. or peak b i g h t .  frcm thm t o t a l  ion cmtagramn are to k 
usmd for  both the compound to k mrmured and t h e  internal 
8tnndrrd. A RF of one (1) i 8  t o  b. amsumad. The value from t h i a  
qu la t i t a t i on  aha l l  be qual f f iad  am estimated. Thim rsthatad 
cwcents r t foa  ahauld b. cllculrtrd for a l l  t an t a t ive ly  iden t i f ied  
cmpouad. u we11 a8 thane iden t i f i ed  am unknowns. 

10.8.16. oc/- Data Transfer 

10-8-16.1. Mt= tb. drt& Fa - m u d  by t h e  GC/MS C-t-, it 
i n  traMf.rrrrb t o  th. IBM pusorml car~prtu (PC) uahg tmrahal 
amulrtioll and IHCOS data *-far. Tho data im thrn adjusted 
taking into  amzauat 8ampla d i lu t ion ,  8mauat purged o r  extracted,  
and dry weight, when applicablm. Bard-copies  are thaa  made and 
attachod t o  the mpmcific data sheets. A f t e r  correct ione or 
additionr & r m  ma& t o  t h m  brt. burd on furthu mrly8itl of tha 
chrommtograma .ad mu8 -8, the final data product i n  
transfmzred to t h e  VAX cumputrr. 
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10-8-16,l.l- To procrar the data run on t h e  CC/MS, a namelist 
ir cmatmd using tho first two digit. of tha inmtiuamat, 'RLu, 
and thr d r t m  of thm ma (mg.,4OHLO711). Thim -list (.HL) 
contrino all thm mamplra, blarrk and atrmdrrda run on the . 

CC/MS. 

Z0-8-16.1.2- Mtr* CC/MS procemming io completed, the NLfCFER 
pfONdure is than ured t o  m u g a  a l l  ths individual sample 
quant i ta t ion f i l rm in the abwa n a m l i n t  to generate a daily  
cambined quant i ta t ion list f i l e  f .g.,4OlULO711.Qtl).  This 
namslist would contain a l l  per t inent  files to be transferred 
t o  tlm PC. 

lO-8*16-1*3- T b  R.U e ~ f u  W ~ I D  *-.fa. t h i ~  
rwmalirt (.a) rad it. canbind quant i ta t ion  data f i l e  (.QN) 
fram the GC/M tarmFnrl to the VJ4X-linked PC. T h i s  t r ans fe r  
croatem the PC nrmr1i.t (-HAM) and mama apec qua ( .J4SQ) f ilee 
(q. ,4=7ll.= a 4O1ILOfllollSQ) th. PC- 

10-8-16-1-4- Th. e M S Q  qUrmi+rtion 1i.e drk i. - aitt~r 
Fnto the Fonaasttlt  data b . ~  urn* the Data Lntry program. A t  
this point, tho &t& multipliuo are entered Lnto the databa8e 
t o  =Count for .-la PO=-t m 0 i 8 t ~ 8 ,  wight /vo l~me,  and 
dilutions. 

10-8,16.1.5. T h  VOAPREf or BtUWW4 procedure is then umed to 
read the respective data fram the data base, c rea te  p r i n t  
filem(.PR#), and hrrrdcopy data  rrports f o r  each santplr. 

10,8.1601.6. After thm maso 6pectra and m a n t i t a t i o n  l i n t s  for 
the oamplea are ~ s v i e u d ,  any changea o r  remark6 are then made 
i n  tho filaa uming the QgDIT program which i m  accemaed by 
tho W U A  or QBm procdum* 

10.8,16,1.7. When no - . I t e r a t i o m  u e  necrmcrary, the final 
d a b  caa k copied to t h r  MicroVAl umhg tho procedurm VOAXF&R 
or 3mxFm. 

10.8, l t . l .  A l l  aampfes and mtandardn must be copied t o  nine-track 
tam. U S ~ S ~  the  EPA program. 

10-8.17.1-1. The mag tapo ahould be asmigned a number 
(CUradar year, In8- #, 4 d i g i t  numbar of tap.), (ie. 
905010056), The tapo mhould be labeled aa thm followiug 
-let EPA, Region IV X8g Tape # 9050-0056. 

10,8.17.1e2. After analyses are copied, they should be 
recordmd in tha mag t a p  logbook. 



10.8-18.1. The CC/I(S c a s t  i m  r~mponmible for verifying that all  
sample urtrrct vial8 uum received frau th. ucttaction Lab or CC 
u d y r t .  Tho c h d s t  i a  thmn r o s p o ~ i b l e  for the via l s  un t i l  
GC/ZdS ~ y n i n  is c ~ l 8 t 0 ,  rad the  v ia la  have bcnn .tared or have 
a Ueardmd. The utraet via la  mhould be stored in the 
refxigorator damignrted for W o o l a t i l e  uctrrctm when not in u.e. 

10.8.l8-2. m a p  all via l s  thrt u e  to k rutahad an aoon a s  pos- 
nible a f t u  puncturing tha septum. Rasark th. -1- on the v i a l  
l a b 1  aft= injection or dilution. 

10-8-18-3- D i l u t d  U& st- n b l d  k dimcarded 
-8taly following iajmction to avoid u n a ~ s m r r i l y  cluttmrfng 
up t b  lab and rrtrrct bo8rdm. 

10-8.18.4, All via l s  tha t  are ready f o r  dispolral ehould be placed 
in tho -Oily Wa8te Safety Cam,' V M 8  muat be di8po.d of 

t o  tha ptoorrdurrs outlinrd in w i o a  4.6. D i . p o 8 e  of 
.taadstd and sample vFaln contlinlng PCB'. aad othrt l i s t ed  
caBpld8 b . arparat. w r r t .  conrlrnrr* 

10,8.l@.5, A l l  aciginrl mample v i8 l r  aro plrcrd Fa boxrs and are 
to k storad in a lockd custody room upen cutplotion of 
analysis. Sam Saction 10.9 for inatructions on v i a l  storage. 

10.8-18.6. The  project c h d a t  i m  ro8ponsible for calculatfng 
nuttogate and m a t r F x  npikr racoverir8 and recording the  reaulto on 
thm approprirte -tar data m w .  Unumual rroultm on QC data 
should k rrportmd to the vola t i l e  or semivolatile smnior Staff 
Specialirt and/or thm CC/W U n i t  Chief. 

10.8.l8.7. CC/S Film8 - Chrremrtogrsma ahould be filmd aunwrically 
ulcorrdbg to 8.mplr numbarm.. Fi le r  should bm labeled with the 
mu-. of .ample numbera on f irst  line. Project name(.) 8hould ba 
1ist.d d m r  thin. -togramm and each film should be arr- 
am follaw8: 

10.8.18.7.l. k t r a c t i o n  ahart. and data 9-8. 

10,8,18.7.2, Strtndards uralyzrd i n  order of date run. 

10-8.18-7-3- Blanks analyzed Fn order of date man or sample # 
of blank series. 

10.8-18.7.4. Samplem urclyzad kr numerical order, 

10-8-18-8- Any perticidem/PCBo confFrawd by GC/M mu* ba reported 
to the Pmmticides Senior Staff Sprcia l i s t  to be not- on tkm 
pmticidr/~~~ data m i m o t .  Ummatogr.nu from P.rtfci& .nd PCB 
confirmation - mnt to the CC uni t  to f i l e  w i t h  t h e e  
chromatogram8. 
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10.8-18-9- Xeop GC rcr-n chr~~~ltograma far sample8 that did not 
-ire OC/WS uulysis.  All otbu GC mcrrm chramatogrmm ahould 
k dimarded. 

10,9,1, S-lo ertxactm a# t o  be word i n  atotage containers after ' 

f ina l  reporting of data. Them containers w i l l  ba kept in  theit 
rrmpoctive ma8 of thm GC Lab urd tho GC/M Lab i n  a refrigerator, 
hmed on thm type of srmpl.. An 8-n u pousiblr, the containarm 
should be traruferred to tba p a r m a a m m t  mtorrge area in the middle 
meLon of the sU-8 mtrrialm Storrga Building. The large 
raftigmrator v u l  b. ummd for thi8 .+ntagm. A f t e r  placing 8.mples i n  
t h m  m f r i q u a t o r ,  a cumtdy wiL mmt k placed on tho mfrigmrator 
door. 

10.10. J'mmuation. storaua. and u.r of aa i l v t i c r l  Sturdatdr 

1 O - I O - l m l -  E?r- g+rPdrrd.t ZTD, US =Ar RTP, 11C 27711 
Talephone 629-3951; U.S. Food & D r u g  AdmFnimtratian 202/245-1406; 
&d various camarcial sourcmm whrn unrvailabl. from the f k s t  t w o  
sourema, requeutiag purrmt grade avaflable. 

10010.r.1-1. Prepared etindrrd.; EMSL - C i n c b n a t i  

10-10-1.1-3. Preparmd mtaadard.; camercial. Camercially 
wepared atock standards can be used a t  any concentration i f  
thry u m  c.rtLfiod by tho ~~muf.cturar or by an iadmpandent -. If tlm purity of thur I.tmdud. i m  qurr tbnrblr ,  
-rt the data bamd on tlmw u mmtimatul. 

10,10,2.1. Analytical balance, capable of an accuracy of + 0-1 W- 

10.fO-2-2- Spatula, 8 t a i a l r 8 m  mtnl. 

10,1002.3- T r a n s f u  clam8 'A" papmtm and partuar dispomable pipmts 
or suitable syringes. 

10-10,P-I. Flaakm, volummtrfe, 25, SO, 100 and 200 mL. 

10,10,2-5- Bottle., Teflon-faced cap. 60 mL. 

10-10-2-6. S m a l l  glamm funnels, aad bent paper clip. 

lO,10,3-7. Rlfrfgrrator, uplosioa proof. 

10-10.2.8, Pesticide grade solvents: ethyl acetate, toluanr, 
mcmtoru, i m o o c t . n a ,  hrusnr, mrt-1, aad carbon dimulfide. 
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10.10-3.2- Strndarde umed for quantitating mamplrm are to  be m ~ d e  
up by a chemist. 

10-10.1-3. Hood. nhould k uaod when weighing toxic uturdards or 
diluting with organic solvent8. 

10-l0-3-4- IUaw lrll glu- prior to with awt-1, 
acetom, 8ad hexam and lmt a k  bry Fn haod. 

10-10.3-5. Always perform a balancm check w i t h  Claaa-s wights 
rach &y tho balmem im umd. R.cord thm biLmca cheek on the 
8+mdrrd C8&UIAtiOM ON -apt- +o k h UP. 

1 0 - 1 0 - 3 m 6 o  Do not rtlad.rd. in -1-h ~lu.~)-. 
Tr-far to a 6 0 4  a-ap bottle w i t b  Tmflon liner if the 
solution i m  t o  k mtorrd. U u  pho8phatm tub08 or vials, with 
T8flon l+nus, for abort rum .+orage. A l l  mtandard. mot be 
properly labeled. 

10-10.3.7. Alwaya rbae uaed gluware with acmtone before waoh- 
Fng Fn d i . h w u h m r  with oEh.r gluswrzu. RFam pipets out with 
acetonm bmd3.8tely after UH. 

19-10.3.8. Keep a l l  etandat&a in rafrigerator when not in use. 

10-10.3-10- Cbck now working mtaadard &gabst old standard. O l d  
rtaadard may k mlightly =re concantrrtad due to waporatkon of 
solvent from m a t e d  oponhgm. 

10-10.3-11- Tramfar w a s t e  8t.adud. to  a w u t m  bottle. LUnu the 
empty b o t t l m  -al t h 8  w i t h  acetone, Add tbr rimate to tha 
wamte b o t t l m  aad discard tha mtaadud bottle. 

10.10.3.l.2. Prapida a l a r g m  wamta buhhz locrtmd in a hood for 
riamiag all  umd qlmmw- and pipats beform w u h h g  w i t h  map and 
vatu.  Trmufu thm w u h  80lPmt to a w i . k  bottle. 

10.10-3-U. Volumetric flanks aad storago bottle8 u8md for 
8tarrd.rd. must  be r u e d  awaral time8 with dimti l led w a t e r  to 
remove m y  alkaline reoidue. Mlulinr remfclumm cause degradation 
of cartuin organics and pmmticider. 
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10,10.4.f. Extractable organic and pmnticidem Orange nix Stock 
Standard. Fteplace a v e q  you. Concentration of 1000 ng/uL. 

10.10,4.1-1-1. W m i g h  50.0 mg of primrry utandard in to  a 50 
mL beaker using a #mall mpatula f a t  so l ids  or  a disposable 
paeteur pipet for liquids. 

10.10.4.1.1~2. Approximately 2 mL of ethyl acetate  ie 
suggested to diamolva mtanda,rd. S a m  mtandarde may 
require placing tho kalur ln aa ultramonic cleaning 
davico or on a eman bath for -lee di88alution. other 
choicrm of molrrrrtm to u u  for dfraolvbg th nrndatd arcr 
toluene, acetom, methylmne chloride, and methanol. 

10.10-4.1.1.3. Traasfor thcwgh a qla.8 funnel i a t o  a 50 
Id, -1-h f l u k e  v ~ h w  wL+h .ppto~tht* 80lvm+. 
D i l u t e  t o  -1- with tb. lrut vola t f l8  of the 
approprirte ralvl.ot. rrPd a. c 8 l c u l r t m  thm con- 
cantration Fa per laictoliter. Whm caupound 
purity i o  aamryed to k 96% ox grertar, the w i g h t  may be 
used without correction to calculatm the concentration of 
the atock standard. If  the purity in L e s s  than 961, the 
wight  must be adjusted for purity, 

10~10.4.1~1.4. Tranefer t o  60 mL screw capped bot t les  with 
or- labels. O l d  bottlrm that contain the mum standard 
may b. seuaad i f  rinmmd with imooctane. 

10.10.4.1.2. calibration Standards - This consimts of a eet of 
five standardo w i t h  concentrations -fag th. Linearity 
rmgm for each drfector ummd far quantitativm analynfm. 

10.10-4.1.3. XntewmdFate and workinu standards, (blue, 
yallow, milvet, and red) are diluted with a high boiling 
8olvent auch an iaooctane. Working ntundardn are diluted t o  
give even numbered concentrations i f  posmible, from 
intarpprdiate and working etandardm ( i.e. 10 ng/uL vs 11 
ng/uL). D b c a r d  work+rrg standud. a f t e r  mix month. Soam 
etandardm are unstable &ad muat k aradr up wre frequently. 
War- molutionr eirould be chockrd a t  learnt quarterly againet 
available Cincinnati QC ample. o r  a check standard. New 
wrkiag aolutionm ahould k chockmd agrinut the old standard. 
Percmnt difference must not a c e d  101; for each c m u n d  
crucksd. 

B l d 2  
Psrcent Difference - -% X 100 

m a 1  m a  of W* 
R - Amwat injrcted (in nurogtamm) 
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10.10.4.1.4. For multicamponent pmrtici&m/PCB*r, ume the 
t o t a l  area of all plk. used for quantitation. 

R, = r~lat ive  re.poa8r from (-L - Cincinnati) 
Qc .+antlard 

Mixes Used ~stector Concentration6 tnu /uL~  
Blue FrP/HS 5 - 100 
Yellow -11, N/P 0.2 - 10 
Silvmr Ball 0.05 - 2.5 
Ilrd EC 0,005 - 0.25 
6- (sp- molutfonm for all p u . p l t u m )  

10.10.4.1.4-1. All Bt~dards muet be ototed in 
refrigerator whtn no+ ia ume. 

10-10.4-Zm Snlke Solution lareen 1abelL - All apikr molutionm arm 
mads froar ate& or -to w l u t ~  8nd di1ut.d with acetone 
or tmthuml* 

10-10.4.3. -able rtandard solutionm - Stock sturdatd solutions 
may k pmparmd frcm puro mtrndrtd aaterU6 or purchased am 
c a r t i f i d  molutio~. Prepure stock rtarrdard ~olutionm in -ham1 
using asmapd liquid. or gases as appropriate. Becau.8 of the 
toxicity of mum of thm organohalides, prhary dilutions of thew 
m r t u i i l 8  mbould be propard in a hoed. A IOTOSB/XESA a m  
tuxic gas rrmpfrator ahould ba umrd when the m a l y m t  handlee high 
concentratioas of much materials. 

10.10.4.3-1, PI- about 9.8 mL of lprthanol into a 10 prt 

ground glum rtoppurd volumrtric f l u k .  All- tho flamk t o  
st&, urutapprrrd, for about 10 minutem or until all alcohol 
wmttmd 8urfacu ham dried. Weigh the flask to the nearmot 
0.1 laq. 

10.10.4,3,2. Add the aemayed refermnce materials am demcribed 
klwr 

10.30.4.3-2.1. Liquid8 - U m h g  r 100 uL mytinge, 
M i a t e l y  add 2 or more drape of ammayad reference 
ataterial to the f lask ,  then re-weigh. The l i q u i d  mat 
fa l l  d k e c t l y  into thm alcohol vithout contacting the nmck 
of the flamk. 

10-10.4-3.2.2- O I M ~  - Introducd from 1-w battle. 
Flow rate im controlled with a valor through a teflan tube 
to top of t&e meniscus. 

U)-10m4,3-3m m i g h ,  dilut. to -1-, -, fhrn arFr by 
iavartimg tb. f l u k  mmvoral tinwr. Calculate the 
coacmntxation in microgram per microliter. When coatpound 
purity i8 aomayed to h 96C or grratu,  tho sight may be umed 
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without corretction t o  calculate  the concentration of t h e  stock 
standard. 

20-10.4-3.4. Ttu18fu thm rtoek atrndrrA aolution in to  a 
Teflonmulmd acreu-cap bottle. Store, with a i m a l  head- 
space, at -loOc t o  -20Oc and p r a t e  fram l ight .  

10.10.4-3.5. When stored under t h e  conditions, t b o ~ e  
utandard6 mhould be replaced if campatison w i t h  QC check 
eamples indieatam r ptoblem. Oamem are replaced a f t e r  3 
moatha and all  o t h a r n  after 6 wnthm. 

10.10.4.3.6. Xntarnudi8tr m h n d a d ~  - Uabg mtock s t andud  
solutiop. rolutionr,  preparm intermediate standard8 i n  
methanol that contain +be compound6 of Fntereet, e i the r  eingly 
or mixed toge tha .  Thr intenmdiata standard. mhould be 

at c o a c e n t r a t i o ~  such that the aqueoum cal ibrat ion 
+tmdud. w i l l  hradmt +b. wotltiag turgr of analytical -. 
Xntemadbte 8tanduda mhould bm dilutmd t o  gio+ cal ibrat ion 
r+urdrtd. of appmximatoly 30 n g / u ~ .  

10-10.4.3.7. I n t e r m d h t e  atandarum are prepured weekly and 
mhould be mtored in a freezer with dnimal headapace. They 
mhould be checked frequently for signm of degradation ox 
ovaporatioa, mspcia l ly  ju8t prior t o  proparing cal ibrat ion 
atandards from them. Quality control check standard. t h a t  can 
be used t o  chtumiru the  accuracy of calibzation standards, 
w i l l  k available f- the 0. 8 .  Eavhonmantal XonitorFng and 
Support Laboratory, in Cincinnati, Ohio. 

10-10.4.3.8. faternal/Surrogate standard spiking solution - 
Tha ralutfon may be ptrprrrd an drscribmd above. Combha the 
individual c ~ ~ s  am that thmir concmntration im equal to 
30 ng/aaL. 20 uL of this solution i. .ddrd to 20 mL of a 
.ample; 5 I& of thin mrmplo in purgmd with give r 
concmntration of 30 up/L (ppb) of rach swrogatr cuapowd. 
Thr intaxtwdiatm surrogate molution is prepared weekly,  or 
m w m r  i f  exhausted through a large numbur of a a a l y ~ m .  The 
mtock standard i n  good for a minimum of 6 months. The fkmt 
compoaanf in a good barometer of the molution; F f  it appaare 
t o  be much s~~a l l e r  in s i z e  than the other two i n  a GC/= run, 
t h m  .rock solution should ba discarded and another one made. 

10-10-5-1- Stock Sturdrr&. E n t u  t b  wight of th ~ i m r r y  .tan- 
dud and other rqurmted information on t h e  stock standard sheet 
i n  the orange . re t ion  of the 'Organic and Pesticide Standard 
Logbook' (See Form 10-6). Also, record the requeeted information 
on the or- c a d  in the film, thr sumaq log sheet at the 
bmqbuhag of the H c t i o n  (so. Form 10-U), and on tho 1-1 of the 
.t.ndard bottle (Sea Form 10-7). Inmure that the corresponding 
molution a- La cFrclmd on a11 three item6 rach time a new 
mtock molution is made up. 
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10.X0.5.3. Blur, Yellow, S i l v u ,  lad Red nLLmn. Record the parent 
c o l a ,  d i l u t i o n  number rad & t m  of prepration on the standard 
m b 8 t  (8- Form 10-8, 9 m d  10). Entor r.quemtod Faformation on 
+br cobr cud, +h. !mumazy logmhrrt at the bagiPning of the  
Nc+ion 8ad .+a-d bottle (Scn Form 10-7). Inmure that the  
corn di lut ion  numbat matches on al l  it-. 

10.10.5.4- lUmp each mrctfoa of t h e  Standard# Book in alphabetical 
order. 

10,10,5.5. A new 8 t m d a d  rhnt  and color cud mu- be prepared 
whrn o m  or mom hqrd i .n t8  or th. coacmttrationr in a mixture 
c h m w p m .  On t h m  m mhm8t amd color crrd, circlm tbr nrrt nu&u 
Fn uqurnca frgp! the old nbrrt  (Sam Form 10-101. llsrk the old 
8LU.t mCaacolldn with +ha m d  of  the standard logbook- Discard 
old color catd. l?etafn the old mir battle number on the new mix. 
M e e t  a xmw numbar at thm mmd of +b. sqmncm u b n  a c~pplmtaly 
MI mix  or rrurd.rd is madm up. R m t h  thm numhm when a mix or 
drndrrd b 10- m. 

10-10.5-6- In CC and oC/MS Logbook, =tar aamm of the standard 
plus  & color code i f  applicable. 

10.10.5.7. There are three orgrnic pemticide mtaadarda l o g b o o h .  
Volunw 1 iu for stock solution8 (oraaqe label). Volume 2 is for 
intemmiiata, working, and npFke standardu. Volume 3 ia for 
outdated and cancolld sheet.. 

10.11.1.1. No data v i l l  k reported until all QC data have brrn 
mvaluatod and data d8taznhd t o  k valid. 

10-11-1-2. Zn c e r i n  eituationa, there i 8  a deviation in whether 
or not I moiature in  detar ' A. Tbio deviation should ba nated 
on the data ohmet w i t h  the  proper remark. 

10.11.1.3. Fmport p a r e a r  concentration i n  unite as i n  Table 

10.11.1.4. Wa8tr aamplee and I nmiuture - Calculate and report 
wmte sample. on a dry weight barnis i f  they are primarily heavily 
contaminated soil or dry aolid. Wamte that io prfmatily 
mnqumoua l iquid should be ropo-ed wing +he might am received 
or w e t  weight baain. 
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10,l.I-1.5. U w  the following drsignationm on t h e  da ta  sheet: 

30-11-1-5.1. 11 - Thr uu ly ta  w u  aarlyzed for but  not 
dstemd. The value prmcdbg tha -Om is the "millimum 
guant i ta t iop  limit (JQL).. 

10-11.1.5-1.1. nFPhum Quantitrtioa Limit (WQL) - Every 
munplm has a corrcratrrt ion level below which the variance 
of the remulta fox r wiculu analyte (element o r  
compaund) exce#da thm acceptable qua l i ty  control  c r i t e r i a .  
Thi8 level i a  thr &QL and i8 mportcrd as tho  value 
m i a g  tha *UW. Tho XQL i. bard on t h e  lowest 
q u r n t i t 8 t i a  data pofn+ of t h m  Fnrtrrtunt c r l i b t r t i o n  
~111~1. The I4QL is duivmd umiag t h i a  data  point and other 
factors auch as: sample mizm, d i lu t ion  required, eample 
rpoiature, and a w e  fa+erfanncaa. The value oft= 

, . vuioa  U y t m  to &ytm wi- r m l r .  b a r l y t m m  
are oft- d o t e d  at 1-18 klow the HQL and arm 
rrportrd u mtd V8%- (J) . W r l l y ,  r a r l - m  
uattifird klar t h m  NQL w i l l  a l l y  k -8d if thr 
cormeatration i a  grmatu t h m  o m  tenth of the nQL. 

10-11.1-5-2. J - The iden t i f ica t ion  of the  analyte ie 
acceptable, but the quan t i t a t i t n  value i a  an emtimate. The 
valuo preceding t h e  -Jm i m  t he  w e s t h a t e d  valuem. 

10,U.1.5.2.1, E a t f m r t d  Valua-Evory a.mple analysis  bas 
qua l i ty  control  criteria anrocfated with the quant i ta t iva  
da ta  which have been eutabliahed baaed on similar 
analyees. When the89 c r i t e r i a  are exceeded, t h e  value for 
that analyto o r  o i m i l u  u u l y t m m  is reporfed a s  an 
ra t fnra td  value. ECxamplrns u r s  

o calculated value# axe helow o r  above an appropriate 
lirulrt rang. 

o cs lcu la ted  value# are below t h e  HQL of aa analyte 

o ana ly t i ca l  holding t h s  for analysie  ure exceeded 

o 8urrogate r r c w e r y  limit8 are exmaded 

o thrra are no known qual i ty  control  criteria for m 
a n r l y t m  . 

10.11-1-5.3- It - There  Ln premumptiw~ evidence t h a t  the 
uralyte is p r e m m n t ,  but  it has not been confinwd. The analyte 
i a  " ten ta t ive ly  iden t i f ieda .  

10.U.1.5.3-1, Tmntativm IdmntificrtionThmrm i. an 
indication that thm larlytm rrportad i m  prement. Thm 
qua l i t y  cont ro l  raqu-nts nocemsary for conffrmrtion 
w e r e  not met. Bxamplem are: . 
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10-ll-1.5-3-1.1. A mpmcific list of compouads is 
mslyted for fn n r y  organic 8aaly.i. by gas 
chtoautography/mun -txy (CC/IIS ) . Othar 
eompamdm &ro often p r m m u r t  &ad thak spectra are 

t o  PUbliShrd m.8 8prcfral data. If 8 
qua l i t a t i ve  de t e rmina t ion  i s  madm, the  canpound ie 
reported an t en t a t ive ly  ident i f ied.  

10,2.1.1.513,1.2, Tb. prrmonca of malytes i. often 
indicatmd, but the+u i a  . v i & n c m  of po88ible 
b z t u f m a c e 8 .  T b u m  i e  prmsunrptip. widence that t h e  
a a a l y t m  i m  punt, tbrrrfctra, it is rrportad am 
tmntatfv8ly fdmtifimd. 

10,31,3,5.4. C - The analytm i a  determined t o  be preoent. The 
prmsulcm of the aaalyte w u  =ronfirmad by CC/I(S'* 

10-11-1-5.4.1. Cod- by Gc/XS-P~r t ic i&~ rout-ly 
d y a d  by g u  -tograpby w i t h  m a- crwuro 
dmtrctar (CC/EC). Whmm Fdrntified by GC/EC u u l y a i s  i n  
mafficient concentrationm, pmtfcide. are conffrmrrd on the 
mama npetrcmmter by comparing tho 6pect.ra of the analyte 
w i t h  the mpectra of a pa r t i cu l a r  pmtFcfde. If a good 
8poctra.l match is obtaiamd, thm prmticidr iden t i f i ca t ion  
i m  c o ~ i d e r e d  t o  ba confhmd. The concentratioa im 
q u a n t i t a t d  by GC/EC. 

10.ll.1.5.5. A - Ttu a n a l y t m  was analyzed i n  rap l ica te .  The 
v8lua precadhg the in aa waveraga valuew of t h e  
rup l i ca t r s .  

l O , U , 1 . 5 . 5 - 1 .  A m -  Value--Gamplmr arm oftm & y t d  
f n  replicatm (umurlly in duplkatm).  AlFquots of th. aamm 
m.ppplo are aaalytrd rPd +ha valur8 arm avmrugmd. Samtimme 
rmplicata samples are analyzed and the value. are rape-ed 
am la average. . 

10-ll-1.5-6- X - Thm analyta is detrrmfnd t o  k p n n t .  The 
actual v r l u m  i r  knoM t o  be "lees  thanw the valum p r e c d i n g  
tha "I". 

10.11-1-5.6-1. Lee8 Than Values-The aaalyte i m  ptammnt, 
but tho mount of tho a n a l y t m  i m  dotembed to be below an 
acemptable love1 f o r  quantitation. Tho roocontration can 
aot k crlculatd, but i 8  d e t u m h d  to k l m m 8  than tho 
vdum gi-. Example: loll mema tha t  thm analyst ham 
d m t u m h d  that the anrlyte i 8  prenent at sotoe 
undmtarmined amount Les8 than 10. 

10-11-1-5.7- L - urrlyte i. &t- to k -0 T b  
actual value f a  known t o  k "greater thaaa the value preceding 
tha "L'. 
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10-11,l.S-7-1- G r u -  Thrn Values--The analyte is 
-meat, but tha -t of th8 8nAlyte is detarmhmd to be 
.boor M -10 1-1 for quaatitation. Examplrt 5OOL - +h.t tho uulyte i m  prosmt a t  a a m  u n d a t m a d  

greatex thlvl 500. 

10.ll.1,5.8, Zt - Data La "rejactrd~ and should not be used. 

10-11-1-5.8-1. Rajectmd Data-Sonu or a l l  of the quality 
central &tr for the urr;lyte wuu outride criteria. The 
psemanee or a b ~ e  of thm W y t a  c m  not be determined 
f s a ~ r  the data. l W m w l i n g  m d  ruuulyais rrt, necemaary to 
c0nfi.m or b y  tha pmsmzica of th. analyte. 

10.11,l-5-9, W - Thim f. a emhination of thm "Om and "J" 
codes. The analyte is  not prement and the value preceding uUJa 
is an ast imat4 XQL. 

10-11,1.5-10. Jll - Thi. i s  a carnbht ion o f  tha "J" aud '#" 
codu* Thm urrlm i.8 tmntativrly idm+ffi.ad md tha v&lw 
p+rcudipg tho 'JHm F. rmtimrtrd. 

10.11.1.5.11. JR- Thi. i. 8 cambination o f  the 'J" and "Ra 
codes. Tbe d y m b  indieat& tho prm.race of the aaalyta. The 
data F. rojectmd md +h. vrlur prmc&hg -JRn is  estimated. 
Ramampling and raandLy0i.n arm nmcesmary to conf Lrm or deny the 
preaenca of tha malytr. 

lO-ll~l.S,l2, UR - Thin i s  a cmnbination of +be "Urn and *RW 
codme. The d y e i s  did not indkuta the pmeencm of the 
aaalyte. The data is rejected and the valur m e d i n g  'UR" io 
tha HQL. Rasamplfnp urd rm.nrlysim arm nrcemmrry to c o d h  or 
d a q  th. p r 8 . ~  of th. uulyte .  

10.tl*l,s.U~ mI - Not u r r l y u d  dam to fntorfrrrace. 

10-l2.1.6- The nuarbcr procodem the code letter in a l l  came.. 

10.f1.1-7. Whrn adding one or more J valumm to mal valuem (..go, 
for DDTR), J the t o t a l  i f  the J value. are aqua1 to 2 10% of tha 
total value. 

10.ll,1.8. Rules of rounding. Round off by dtopping digit. that 
uu not signiffcaat. If t b  digit 6,7,8, or 9 f. dropped, 
iacr8aso w i r r g  digit by QUO unit3 i f  the a ig i t  0,1r2,3, or 4 
i. dropprd, do not 8lt.r pracdhg digit. If the digit 5 i 8  

drogprd, round off preceding digit t o  the nearsst aeen number: 
at8 2.25 boc-8 2.2 utd 2-35 kcaaw 2.4. 
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10.U.1.10. Reprtinq t-et eampou~tdo b l o w  the HQL - Report the 
actual cdeulrtd value (to 2 8igrdfic.nt f i m s )  w i t h  a J for 
any -*ation Mlar thm a. LLaythirrg klou 1/10 of the XQL 
-/or lrsm thaa a lam paJc Might is rrportd u not detected. 

10.U-loll. If dilutioam of the mrmple axftrct are requird, the 
MQL in raimad by the m a a m  f e a r  aa tho dFlution. 

10.11.1012. D 8 t u m i m  f rau  tho urrlytical rmqum8t if a .pacific 
limit of quaatitation i n  ruquirrd. Thin i a  mmpecirlly important 
When d y t i . X l g  8-108 far C-1- mt~rM~ Spi l l  
Fnoratigations, aud drinking watrr iavamtigationm. 

10.11.2,U. Calculate the &4QL for the blank using tha Jaweat 
oamplm might or .ample oolwm. 

10.11.1114. Report all noa-target (library mearch c a p u n d s )  data 
to 1 .ianr+bMt figrrt.. 

IO-ll-lmtS. X-raie -0 DO not %St SO2, 
etc. 

10.11-1.16. Rmportfng duplicate data - Calculate and tsport the 
aorragm w i t h  an A flag. If a c- im detect& on one 
duplicate and not thm mu, do not rmport the -undo 

IO.ll-2* -la- far LLhtuy - 
10.U.2.1. Sprcrm in c h d c a l  mmum - 8. careful uherm mpuces are 
used fn nawnclaturm .specially when rmarranging CAS names. Where 
there arm d a s h e m ,  always attach the worba. Whare thera are 
spmu, always lrrvw t h  opacm. 

1 0 . 2 2  . U w a y m  prmcodm acid. w i t h  a e m ,  m- for 
estmr8, rartatrs, oxides, mtc. (La. benzoie acid). 

10.U12,3. Isamrra and/or rearrurgrd nammm, 2-Elutanoam, S-arothyl- 
3-mmthyluu -, rmarraage and coarbFne to mrthylrPathylenehexanone. 
D u h a  indicate no s p m  when the name Fm reurmged. 

10-11.2.5, Whore apace6 are proper, be aurs to leave a very 
pronouncmd 8paca on the handwrittan m h e t  m e  it is evident: t o  thm 
data matry pueon .  

10.11.2-6. Emtu8. Do not rmarranga msteru ( i . m . ,  dodaclaoic 
acid, PWbyl rear not methyl ester of dodmzaaoic acid). 

10.ll-2.7. T-at& r u p . m  in data 8y8trm. Th. currant G C / ~  at8 
a p t -  llbrrrg only m t o r o m  tbr f isst  70 characten. Lanp luaw8 

w i t h  odd looking end* mhould k lookmd up to vmrify tha 
cemplatm xamm. Th. 85 library diaplay truncaten Ff the nama 
extoad. bopad w h u m  the .can numbar is  printed. 
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10.11-1-8- Two o r  mare inanera pre8ent. R e p o r t  number of i s u m r u  
ta purntbsir after nmm ( Lee,, dhwthylbutana ( 2  iaamern ) ) . 
10-11.2-9. Unidentified compouad.. Repart an unidentified 
c ~ u u d e ,  and tha numhr of campound.. 

10,1102010- Bydrocatbon ~ e r i e s .  Report ha~alogous hydrocarbon 
series an apetrolwm product' with m ON' flag fn the  result 
f ie ld .  

10.11-2-U. -n n a w a  vs QIs -8. The following commonly 
found c m u a d e  are changed frcm cAS nrmra to common names: 

A l l  pmrticidom r.cognfzed a0 being pesticides 
2-propanone t o  acetone 
2-pmpsaol t o  i nopropano1 
2- butummo to mrthyl mthyl b.+onr 
2-psntamm to owtbyl propyl ketone 
3 Prt)ryl-a-bUtU#XW awthyl i.optopy1 b t 0 ~  

4 mmtlql-2-pmtumm to -thy1 imobutyl katonr 
+hiobimmthsn. t o  awthyl rnulfide 
A c e t i c  acid othyl  e e t r t  t o  mthyl acetate 
l,l*-oxybirnmthana t o  ethyl  ether 
2 , 2 ~ - o * y l p i n p r o p ~ e  to ieopropyl ether 
1,2-banedicarboxylic acid t o  phthalic acid 
ethmyLbmeuie t o  styrene 

10,11,3,1, The following organics are frequently detected i n  
blank. fa trace c o ~ t r a t i o ~ .  Therrfore, apocial procautione 
rurd to k takrn whmn reporting poaitivm ffndiags of theso 
camWundr- 

10,1103.1-1~1- Do not report these compounds unlearn they 
are 5 timer the  blank value; benzene, tetrachloroethylane, 
tolumne, ethylbmzmr,  e h y l e n e  chloride, 
trichlorocrthne, tmtrachloroathane, xylenem, and acetone. 

10~1103,1.1.2. Imopropanul i8  ueed t o  decontatPizLate field 
equiplunt; thermform, do not report unlernm a special 
rmquemt io made. 

10,11,3.1.1.3. Do not m u b t r U  blank value6 fram sample 
valura . 
10.13-3.1.1.4- Sedimmnt coatamiaation by mmthylane 
chloridb and acetom sly k high.r than water 
lpdlymos. Thurfore, do not rrpott t h e m e  caupoundn unlernm 
they exceed 10 timom the blank value. 
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IO,ll,3,1.2,1. Report phthalstea only if above the MQL. 

10-11.3-1-2.2. Do not rrpart the80 c v u n d a  ual8sa they 
8ro present at 5 times the blu& valum: bis(24thylhaxyl) 
pbthalate , diethyl phthrlatm , dibutyl phthalatr , n- 
nftro~~diph~nyllamioer the xylanem, ailiconen, and 
p h t W i c  acid. 

10-11,3.1.2.3- Butoxyethoxyathanol and related campaunds 
u m  coat.mkuntm of tubing umd Fn automatic 
S-~U. .  T h u u f o - ,  i f  the80 caorpound. d a f e c r c t  Fn 
the 8.aaplm.r blank, rmport thtm Fa samplu blank md a l l  
samples where idantif ied, 

lO,11,3,1,2.4. Do nut subtract blank valura frcm aample 
V8lu.a. 

10.11-3-2-1. Uae the following criteria when evaluating the 
validity of a positive identificatian: 

10-11.3.2,1e11 If the compound in question in in the blank 
snd kr the aaaple but the concantration in both is UtQL, 
mtt tho compound u --U. 

10-13-3-2.1.2. Xf a cocapound in quoation i e  detecerd in 
tho b l U  at greatu than the usual nQL aad i m  in r oample 
at thr blank, report the .ample value a8 tha XQL for the 
..mpl8. 

10-11-3-2.3.3. If the campound L2I question im in the b l a  
at U4QL but Fn the rampla at W L ,  than use your . 
profmrmional judprmwnt in determining it. validity. 

10,U13.2.1.4, In general, it should be w2 timma the blank 
vrlua before rmporting. The aame ie true if the compound 
ia question is present in bath thm blank and nuuplo, md 
-a. 

10-11.3.2.1-5. Natural organic. in fish - Do not *upoe 
cholmstanol or ralatd cmqmmds. 

10,11,3.2,1-6. Do not zrpoe chlorinated and brcdnafed 
cyclohu.nen, cyclohexanea, and cyclohexurole if 
chlotinated w a t e r  was  extracted w i t h  methylene chloride. 
The p u s o n  taking thr Sample 8hould v u i f y  that it w m  
chlorinated w a t u  and w r i t .  r m to tb Chmmi8try 
Scion, eo atating. 
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10.11.3.2.1.7. Do not subtract blank data from sample 
values. 
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AmLYTfCAL DESCRIPTORS 

V L W  V o l a t i l e  IOU w a t e r  
VLS V o l a t i l e  l o w  8ail/sed 
VMS V o l a t i l e  medium moil/eed 
VlIW V o l i t i l e  m d i u n r  w a m t e  
VAC V o l a t i l e  rk curistclr 

S L W  
sm 
SLS 
SNS 
SHW 
snu 
SLT 
SAP 
scw 
STC 

P L W  
PIG 
PLS 
P6A 
PSH 
PLT 
PTH 
PTA 
PAP 

- PHs 
PHW 
Pmi 
P a 7  
PrtP 
PTC 
PWO 

aLW 
flLs 
ETC 

S . m i ~ 0 1 r t i l e l o w w a t a r  
~ v o l a t j . l o  L o u  moil/8ad w/CPC 
grmioolatila low .oi1/.rd wo/GPC 
~ 9 o l a t i l e  nwdium soil/ord 
S a m i v o l a t i l m  high wamtm wo/mon. 
Smdvolatilo m d i u m  w a s t e  w/mon. 
~ v o l a t i l o  lar tissue 
Semivolatflr & FUF 
~ V o l A t U a  -idgo .rct. w a t u  
8rmL+olrtLlrm by TQ9 atract ioa  

Pes t i c i de  low w a t e r  
~118ticide 1- 80il/sM W/GPC 
m.tici- low e o i l / ~ r d  UO/GPC 
Pmmticidr l o w  aoiI/mad w / a c i d  cleanup 
PemtFcFde l o w  maFl/mmd w / h u r / a c e t o n e  
pamticide low t i s n u e  
Pesticide low t i n w o  w / h u t a n r  
Pm8ticide low f i n m u e  w / a c i d  cleanup 
Pmaticide a k  rn 
maticide medium 8oil/sed 
mmticide high wante wo/mon. 
Pomticidr madium w a e t m  w/.on. 
Pomtici& Cartridgo ut. w a t m r  
Pmsticido lar w a t e r  nitrogrn/phomphoroum 
Pe8ticidea by TCLP extraction 
PCB8 w a s t e  o i l  

Eubicidra law w a t e t  
B m e b i c i d r a  LOW mail/aed 
~erbicidas by TCLP extraction 

F o d d e h y d a  l w  w a t u  
Forrmldohydo 1- moil/s.d 
Formal&hydo air c a r t r i d g m  

c 8 r b . m a t . m  l o w  w a t e r  w/FrPLe 
Carbumatem low n o i l / e e d  w/BPLC 
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P r o  ' ect 
d y . + m  Data 

Extraction Mathod # 
E x t r a c t i o n  Solvent C volume 
P e s t i c i d e  
Acid 
Bame/Reurta+ ipte 
Eerbieid. Ad- - BNA 

m 

- m i o n  Method 
S o i h  Solution. Volume 4 solvent netnoa/aatr 
Pes t i c ide  . -1 -. 

C l a m l a  /Srpu.tion ~ . c h n & p m -  
.mtmri~icatiw/Oth.Z 

Final 
SAD # Vol Extract Vol  

Campleted Date 
Final P r o d u c t  Check 



Project D m Z  
Analyrta 

Extraction Method# B/R Wfd VM F e m t .  Barb. 

Extraction Device$ S o r h l r t  Sonicator 

surrogate Spike Added BHA ~ l o r i m ~ 1  5% 151 50% 
P . m t  Spik. Solution 

c PCB'. E 8 t a r i f  icationr 

Comp1et.d D a t e  

I 

D- m. 
W e W t .  Tsre W t .  SAD # 

t 

, 0 

I 

GrommWt.  Cruc. Dry=. 
wrt me 
Sxtxact 

D Z ~  m. 
Extract 

b 
Solid8 

Fin8 
V o l  



E a s a  DATE 

Extraction Hothod# B/I Acid Pmst* PCB 

Extraction Devicm: Soni catcr 

Surrogate S p i h  Added BIIA Peat 

cleanua/S.ppyatfon Extraction Solvent C Volumr Volumo/~olwrnt nethodlMatri 
Alrrmiru - r6-- g&p=-' - 
Sulfuric A c i 7  B a 8 a - l  - - Pcb - s - - 
CommrTs : 

Calculatfonn 
Checked 
Final Project 
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- VARIAts Fiall/PID bBS 3 0 m x O . 3 ~ I D x l u m I T T  
PID -Other - 

S-P: ,-, -- ml/mFn Split: *- =l/& rWuup: ml /m 

OC Final: Init : OC Ratot O ~ / m i n  Init. Hold: Final Bold - - 
A t t e n  t B a l l  PID - Pin - - other 

PSI : Vol- I n f r  - T i m B . c o r d . d :  
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-- 

3ooK/PAGE 

DATE 

ANALYST 

INST 4000 INST 4100 INST SO00 INST 5100 INST 5200 - 
- surrogatmm IC.corded - Iartrument T h e  Fbcmrrded 

- DB5-FSCC - DB 624 I(lqrCHrr PS#! 
I_ 

M e t e r s :  ID: m FT: um Env v x - 
SWgEP: - *- a/& SPLIT: - -- ml/mfn PSI/CAR: DATA TRANS: 

Putga Temp/FlobJt -1- smAwu!oR l!mKmlPt a/- 
xnit. 1 ' ~ / ~ l d  I ~ . t .  1 - I&. 2 OC/R 2 -to 2 - ?- OC/E / 

Amu T i m  8.8 I1 ss t 2  

Method No. SS #3 SS #4 
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A - 0 i o r  Codm 
B - Betti. *umber 
C = Dilution U-r 

WOR1CTm 8mmARDs 
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A - Color cod. 
B - B a f t l m  I- 
c = D i l u t i o a  lhrabrr 
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Projmct Auto ar -JL;. 

V0 luP .  ~ u . 1  I l I 
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11.1- l h u y  alaawnt of env-tal &tr acquisition, from eample 
collection to final data rspotrfinp, h u  ammociatad with it d e g m r  of 
erroz. The primary purpose of a puality ammuranee program is the  
optimization of conditiona whereby the  introduction of e r ro r  can be e i the r  
precludmd o r  substant ial ly reducod. Thm opuat ing  proceduree and quali ty 
contzol check. practiced fn t h i 8  laboratory md outliaed in t h i s  manual 
ate implamated t o  m i n i m i t .  t h e  t u t a l  error associated with data 
g e n u a t b a ,  Ho numbas can he affixmd to t o t a l  error; however, analyt ical  
prtfommco i 8  mmurable  md +hum &finable. Thim m e i o n  i m  limFtrd to 
8 di.cummFoQ of thm urrlytical opuatLon and w m  ummd in th in  
laboratory to measure and rmcord analyt ical  pzfornrsrrce. 

ll-2.1- During tbr cauism of gmnrrating data on mamplem for inorganic 
p a r a m o t a r m ,  it F. k tho pol* of thi. Bran& to apply tba ban  
laboratory practices, u u  8pproPrd mathodology whrn mdatmd by 
regulation, u u  rtmdrtaizmd mmthodology, if pommibla, when approord 
methodology is not  applicabla, fu l ly  document a l l  operatione 
aesociated with the genatatfon of data and t o  meat cer ta in  qualify 
reqtai.ranent8 t h a t  w i l l  be denignated in the  following paragraphs. 

U.2-2- Safety precautions amsocirted with the  safe  handling of toxic 
chemicals, rmag.ntm, molutionm rad samplrm w i l l  be obmmzved and 
reguded a. a first or- msponmibility of the  umlyst .  The analyat 
w i l l  take t h e  neceneary precautions to prevent exposure o r  harm both 
to himeelf and hie fellow workers. 

ll.2-3. W a t e r  urad t o  calibration m t r a d a t d 8 ,  spike solutionm, 
m t a n d a r d  rafuonce 801u+ionm ot any munple dilutionm or  m k t u r r 8  must 
mt 01: m x e d  the  rmquireumntn for Typr I1 g r a b  water an epscified 
by the  Ammrican Society for  Teeting and Materials (ASTX). S e e  section 
2.2 of Handbook for  Analytical Oualitv Control i n  Water and Wastewater 
Laboratories (EPA 600/4-79-019, March 1979). 

11.2-4, Reagents must k ACS reagent grade quality or  bet ter .  All 
reagents w i l l  be dated upon receipt, and w i l l  be properly diepoeed of 
when thm shelf l i f e  ham been reached. 

ll.3.1. A l l  sample. rmmved from thm custody roan mumt ba nignrd out. 
When a srmplm i n  mimed out, the mignem i m  legally amsuming cuntody of 
t h e  oamplm and is responsible for it. in tegr i ty  and accountability 
during poseeoeion. Custody is relinquished only when the eamplem have 
been returned and logally signed over to the cuatody room. Aliquot8 
taltrrn fram tbm or ig inal  m a n p l m m  for rrulyaim w i l l  be accountmd for by 
entering 8ample I D  in the  propu log book. during preparation and 
analysis. 
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4 1 . 1  : Samples ( 100 mt. ea. ) are digestrd with 
nitric-hydrochloric (0-5/1.2mU) 8cib. according t o  paragraph 9.4 
o f  Method 200.7.~' The @ . ~ ~ p l r  i s  hatad on ma osci l la t ing  hot 
p la te  until vplume is rduced to 5-10 mk md mado up to 25 mLs 
for  an initial scan by Inductively Coupled Plaana (ICP). 

11.4-1.2- The concentration factor i r  limited by t h e  following 
maximum c o ~ t r a t i o r u t  200 ppm Ca md Na; 100 ppm ng, M a ,  Al t 
Fe. All p a i t i n  ar~enic and lead vrluma w i l l  be conf- by STPP 
atomic ab~orption, nwthod. of additionr. 5.l.nlum i m  determined by 
STPF 8- abmorption, Pr+hod. of additions. llrrcury maly.68 are 
prrfornwd r C C O ~ g  to -4' 245.2. 

11-4.1.3. Otbrt f h t r i r r  nanitorinq -11, ambient water, effluents 
and othmr watu aanqlma at. digest@ with aftrfc-hydrochloric 
(2*5/5 dJ) r ~ m  .ccordiag +o p ~ . g ~ a p h  9.1 of WIthod 200.7. U 1  
digosts arm mcauaad by ICP. Wherm t h m  drtoctioa/quaatitation 
tadmiqw i s  8pociti-d by prqram -8, pmitivm rllmmtm 
f- th. 1 6  scan w i l l  be vmrifiod by atomfe abaozption to  eatilrfy 
the appropriate rmqu-t. Mmrcuq analynes ate performed 
accordinp to HCAWW-245.2. 

11.4.1.4. SOU a d  -: A 50 g aliquot is taken from a well 
mLtd 8amplm 8nd weighed in a crucible. Thm nample l a  dried 
ovmrnight @ 60°c fog 8 mi8turo det-tion. Thm dried sample 
is ground t o  fiaonmsm md a 1 g s u b a ~ l r  is t r k r n  for  analymim. 
Sanrpla digestion i8  conducted according to hthod  3056' and made 
up t o  100 mltm for  analymia. A .can by X B  (PE6000) provide8 
preliminary data and paaefble dilut ion r%quirmmntn. 

ll.4.1.5- Final l o w  1-1 data f o r  thirty mlamnta is gmnerated by 
tha Jurrll Amh 8 i s u l ~ m  Fnutru~~nt .  ROTS8 Cmrtaia mamplem 
w i l l  a n t a h  intorfu8ncrm due t o  complax matrice8 or e lement8  not 
included in the thizty element array of the JA ICP. 

Il.4.1.6. Elements not included in the  array cannot be automati- 
cally corrected and theme sample8 must be s c ~ u l e d  back to the PE 
6000 for graphic examination and proper correction for 
fntufrrmncm8. Atomic  abmorptian analymim may k rrquired in 
c e k L n  instances. 

11.4.1.7. A second accepted digestion procedure for m o i l / s e d h n t  
samplrm i m  contrin8d in "Jnterim Methods for the S m l i n u  and 
Analvsis of Pr ior i tv  Pollutant6 in Sedimants and ~ i s h . * ~ /  Thin 
methad i n  superior to 3050 i f  eilwtr,  antimony and tin are of 
intereat  and i f  the matrix i s  not high i n  organic material. 

1/ HCAWW - M e t h o d 0  for Chauicsl Analvais of Water and Waetewateg. EPA 600/ 
4-79-020, March 1979. (Revined wuch 1 9 B 3 )  

2/ SW846 - Teat Method far Evaluatina Solid .Waste, EPA 1982. 
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11,4.1,8. Mercury umlys i a  of 98Umenfa w i l l  be conducted accord- 
ing t o  awthod 245.5 - 8.2 in XCAWW. 

4 . 1 9  Y h h t  Whole fimh arm f a f+ i i l l y  ~ . p u s d  with &y ice 
grindLng u pu thm method in aJntorfm Hethodm for the Sanmlinq 
and Analvsin of P r io r i t y  Pol lutants  i n  SedimQntm and F i s h  Tissue*. 

11.4,1.10. Requmnts f o r  U y m i n  of individual  organs or t i eaue  
can he matisfied by umhg the 8.mple Fn its e n t i r e t y  or sub- 
sampling t o  o b t a  thm muimrtln w i g h t  r q u i t o d  f o r  tho analyein. 
Th. timsur 8hauld be kept: frozen durbg 8-mampling and weighing 
t o  prevent f l u i d  migration o r  drainage. 

11,4,1-U. Wsrcury analymms at. P . r f m  according t o  Region N 
method (nitric, mulfuric, and y a n a t o  oxidation w e m i g h t ,  
fallowed by reduction of excaaa permanganate with peroxide, and 
automrtod reduction md dmtmctforr by vapor a t d c  abrorption).  

U - 4 - X . 1 3 .  Digamtion of tiamurn f o r  m l t i a l a w n t  analysaa is con- 
auctod & c c ~  to t h  lmgiwr Iv - (nitric prroxidr) 
follmmd by ICP datectfos. Dmtoction 1-t roquirammts are 
satisfied by manipulation of m q l r  m i g h t ,  f i n a l  -1- of 
digmutate and in certain instances,  detection by 8CA furnace. 

I1.4.1.U. Otbar Tlsmu~:  Gemrally,  other t innues  will be 
prepared and analyzed the aama a6 f i a h  timmue with t h e  addi t iona l  
precaution duriag prmparation to obaerve c lose ly  and add 
additional rmageatm a8 mized t o  thoroughly d iges t  the ar~11~1e. 

11.4.1.14. EP/TetP Bxtr- t  Waste samples f o r  EP Toxicity 
determinations will be extracted according to Method 1310 in Sw- 
846 and aubmequent c l u f f  fcat iona of tho mtfrodology am received 
fram Office  of Solid Wamta. Tha -act w i l l  k acid digrutmd 
(nitric) (mhd 3010 SW-846) and m c . ~ &  by ICCP for thm umurl 
twenty nFx elenunts. If any of tho dr ink ing  w a t e r  paraamtrrm are 
abovm tho EP f a i l  leva1 (100 X dtiaking water HCL), t h e  
parameter (6) w i l l  be conf kmod by furnace or PE 6000 am t h e  
element detection level may d ic ta te .  

11.4.1.15. O i l  and O L l y  Supler: O i l  anulsionn and o i l  eamplea 
w i l l  k prepared on r w e t  w i g h t  banin. If  t h e  w a t e r  phanm can be 
soparatad, it i r  prepared am a w a t e r  aauiple. Tha o i l  phaee is 
weighed (1 g) i n t o  a mall crucible and 2 mLa concentrated n i t r i c  
acid  added. The acid prwidmm for dispers ion of apike solut ions  
and molubilization of particulatmm in t h e  o i l .  The sample i 8  

hoatmd a t  low heat on m o s c i l l a t i n g  hot p l a t e  u n t i l  t h e  acid is 
dmpletmcl. The crucible i8  t ransfer red  t o  a mrrffle furnace and 
brought up t o  125% f o r  1 hx. Increame temperature 175O~ for 1 hr. 
Increase t o  2 5 0 ~ ~  f o r  1 hr. NOTE: Do not open furnace durinq t h e  
procedure and until furnace ham cooled to 100~~. The sample i n  
amhod m u n i g h t  a t  4 5 0 ~ ~  m u b u m  tmqerature. One mL of 
concentrated n i t r i c  acid and 1 mL of concentrated hydrochloric 
ac id  i n  added to the aeh and w l r w d  u n t i l  aah is i n  solution.  
Thim so lu t ion  is d i lu ted  to vpluma and i n  ready for analyein by 
ICP. 
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U.4.1-16- An alternatm m u r e  f o r  a t e a l  m r l y a i o  of o i l  is 
the P u r  bcmb tmchnique. A maximum of 0.2 g of o i l  can be 
dig8mt.d which w i l l  raim thm &tmction l i m i t 8  5X over the d ry  a8h 

89 aPalymes can k c0duCt.d on tM8r digestaten.  

ll,4-1.17. Bigh V o l m  Filterm: F i l t e r  is q u e e r e d  and one 
qurrtmr is diger ted in 5 mL8 aqua rog ia  and 25 mLn water. Sample 
i 8  hmrtad on an o m c i l l a t b g  hot plate at l o w  heat u n t i l  volums has 
btma redwad to 10-15 mts. F i l t e r  material i a  washrd with D I  water 
and tho wash ia made up to voluw f o r  analymis. 

U.4.1.U. Sprciil -8 Smlam rmcoivmd for  mrlyuie  which 
&ro nut -&a tO the mtmdrrd digmmtioa tmchniqul. w i l l  k 
prmparod according t o  the best judgement of t h e  m y s t .  These 
came# w i l l  require  addi t ional  documentation am t o  mrthodology, 
quality control, and j u s t i f i ca t ion  of t h m  urn&. 

ll.4.2.1.1. A blank ~ l u t i o n  w i l l  k prepared w i t h  each group 
of ruuplee t o  mallitor f o r  contaminrtion of reagents, glassware 
and laboratory. 

11.4.2-1.2- A .pike solut ion,  -pared frm aturdard reference 
m a t u i r l 8  (or laboratory mtmdard. that ham k.n confirard by 
SRW} w i l l  be prepared with each graup of samplea. (A group i o  
defined an any batch of s.mpleo prepared +-her i n  the m a m e  
hood at the samr t h o  and with tho oanw reagents) .  T h i s  
molution v e r i f i r r  i n m a t  calibration and monitors the  
digort ion pracedurm. 

ll.4.2-1-3. All projects w i l l  have at learnt onm rample 
duplicated and spiked. Projec ts  with l u g e  numberr of oaruplea 
w i l l  bo duplicated and apiked at t h e  r a t e  of t e n  parcent. 

11-4-2.2. CalihratFoP -: Cmmercial s i n g l e  element 
standard salutionm w i l l  be u.%d f o r  the preparation of inetrua~ent 
ca l ib ra t ion  eolutione. These etandardo w i l l  be dated when 
received m d  t h e i r  concentration ve r i f i ed  with standud reference 
nmtuialm f r m  leBS or  reference ormplea from EMSL-Cincinnati, QA 
8ranch. All cemwrcial  crtandarda w i l l  undergo addi t ional  
u W t i o n  f o r  t r a c m  contamination of aIraunt8 other than t he  
m p i f h d  01-t. M i x e m  of thoso mingla element standards are 
prepared according to the requiremento of t h e  instrument being 
used. 

11-4-2-3- CaUzrut fon:  All iROtrumeats w i l l  be cali- 
bratmd with workiag .taPdurd. U l u t a d  fxom c a m ~ ~ r r c i r l  mtock 
so lu t ians  t h a t  ham bean verified t o  contain  their stated 
concentration. Instrumento w i l l  be calibrated t o  ewer the range 
of concmntrrtion8 found in the sampler o r  the ~rmples may be 
dl lu tod  t o  fa l l  within the ca l ibra t ion  range. kr i n i t i a l  
ca l ib ra t ion  check solut ion should agree within 2 percent. 
C a l u y - r t  4 n m  -.A L- -- ' - *  - 
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f r r q u m c y  that w i l l  val idate a l l  at8 generated for t h a t  mat. 
Rmfmrurcenrarplem can alao k coruidued M calFbration chock 
.ample.. 

11,4,2,4, InrtrPlm+ Lag a m k t  'Hill be maintained t o  record a l l  
service and maintenance record.. 

11.4.2-5. Ihal3.h Ibcurdmt  Log book8 w i l l  be maintained 
t o  record preparation of mamplem to include record of duplicates, 
aplklm, mample nunberm, datrm, uralymt, etc. 

11-4.2.6. book. w i l l  be maintained at each instmmwtnt t o  
r#xrtd -tal conditioeu and m m t t i a g m  durinq thm analysim of 
mqlrr,  (Th. JA 975 XCP log w i l l  includo a copy of gains and 
prof i l e  matting f o r  each s r t  of mrmples.) 

U,4,2.7, D 8 t a  -8 A l l  r a w  data fn hmtmmentation w i l l  bo 
rot8b.d for fptorr srf-. 

U.4-2-8- QC a t  Data qmmr~tmd f- mmpl. duplicatrm, .amplo 
.pikas, prmparation b l m  and 8Rn -atimm w i l l  k compared 
wsth hfmtorieal data fo r  that p u t k u l a r  mample type and, Lf found 
t o  be withia acceptable lfmLt8, w i l l  be added t o  the QC data baee. 
If  t h e  data are not within acceptable limits, rample w i l l  be re- 
analyzed. ffr after a mecond mrlymie, the data still remain. 
outmide acceptable lFmita, data w i l l  be flagged and =parted. 

11-4-2-9. Qlururrr md - w r  A11 glam.ware/tef lon vosmula 
w i l l  k p1ac.d into a *Microa moak immediately a f t e r  uae and must 
not be allowed t o  dry while dlrfy. After thoroughly soaking, all 
d e t u g e n t  i8 reamvmd by rinming, followad by a 101 acid rinme and 
f iaal ly  r themugh riarbg with DI w a t u .  A l l o w  t o  drain on i t8  

m i d .  md m m d  with puafflm o r  a glum mtappar before mtoragm i n  
an upright pornition. Piputs arm r h m d  W a U l y  a f t e r  umm and 
placed in a "micro' soak u n t i l  PPooad to an automatic r inaer  with 
D I  water. 

111.5. General Inorqanic 

11-5-1.1. M i t r q e n ,  total Xjeldahl in W a t e r  - determinations are 
perfommd =cording to Method 351.2 MCAWw. Thin method require. 
manual digestion of the  eamplea followad by automatmd colorimetric 
drtermination by Technicon M I X \ .  Calibration mtaadar:dm are 
digosted with the  mamplea t o  cover the  expctod coacmntration 
range. The range can be extended by di lut ion of t h e  sample. The 
cdlibration curve w i l l  b. checked for accuracy by analyzing a 
etandard reference material saatple w i t h  every group of mamplen. 
  he c a l i b r a t i o n  - w i l l  k monitored throughout the run by 
analyzing r .+radard aft= m v u y  taath (10th) umpl r  to inmar* 
atability of calibration. Ten percmt of the mamplem w i l l  be 
chrplicated and apilud to monitor preciaion and accuracy of the 
p r m d u r e .  



11.5,1.2. nitrogem, Total K j r l . \ r h l  is Soi l  ud - - deter- 
a t i o n 8  an p s t f o d  on wrt samplom. A pmmnt mist- 
detmxmbatFon f. p e r f o e  on 8 smpasate aliquot of the .ample to 
facfl i tmt8 coavumion of rmmultm to 8 dry wmiqht buim. S m l o  
pt-atim ~ f o d  rctordiag to t b  -hod 42, 3-202 

W.dusa0  for -iau and Ch.lpic.1 Analwim of Sediment and 
Water Saraalem. USEP&/Corp of Engineu8. Tho d imt i l la te  ie 
quantitated for - i a  by Method 550.1, a u t m t o d  pheaitte, M a w ,  
March 1983. The 8ame c r i t e r i a  (i... , TRN i n  w a t m r  tmthod) for 
verifying tb. calibration standards md m a t i n g  precision/ 
accuracy data apply. 

ll*S.l,3. xi-, md mBmbm - drtumbation. are 
perfosmd uccordhg t o  th. d i s t i l l a t i o n  -, 417A 15th Ed., 
Standard Methodn, 350.2 )I-ww, followed by the automatad phenate 
method 350.1 HCAWW. The s.nw QC r i m s t m a t s  am mtated under TlCN 
in w a t a r  and wamtom apply. 

U-S-1-4- r Ri-. mil rrd - - dotmmination~ 
~ ~ ~ ~ t o k h 8 ~ i o n m ~ o f p m u r l  
d i s t i l l a t i o n  followad by autanatod phrnate quaustitation by -hod 
350.1 )rCAWW. This d i e t i l l a t i o n  procmdure L8 refmmnsmd to 
gtandrrrd Methods for the  Baramination of Water curd Wastewater, 15th 
Edition; e W W ,  1983; and thm Army C a r p  of EngLneers 1976 manual, 
J3colwical Evaluation of Promoad D i n c h a r p a  of D r s d u e d  and F i l l  
Material into laviaable Waters. The eame Qc requirmmmnts as 
mtatod undu RW i n  water and wrr taa  apply. 

11.5.1.5. llitrogm, H i t r r t c H i t r i t r  an w a t e r  md wrutH - doter- 
mination6 at. performed according t o  McAWW, 1983 method 353.2, 
autamstmd cadmium reduction. A calibration - w i l l  ha 
gmrratod fram .+mdrrd. rmd. to cwrr +ha concmtrr t ion ran* of 
the mamplm8 and confhmd w i t h  8 . tandud refemilea material. Ten 

of tho suuplrm w i l l  be duplicated aad .piked to indicate 
precision and rccutacy for the run or group. After mmry tenth 
sampla, a calibration nt-d w i l l  be analyzed to verify that the 
cal ibrat ion cume hail not changed. 

11,5.1.6. m t y  - determiuationrr are performed according t o  
mmtbod 310.1 MCAWw. A standard reference material mample in 
prepard and t i t r a t e d  w i t h  each batch of eamplom to vmrify 
accurate preparation and mtandardization of t b m  0,0219 aulfuric 
acid solution. Precision is determined by analyziag samples in 
duplicate a t  a r a t e  of 101. 

11.5.1.7. A c i d i t y  - Sampler, a r m  t i t r a t e d  to determine acidity 
~ccorrding t o  Mathod 305.1 XCAwW. The O.02N sodium hydrcaxide ie 
standardized against 0.02N B2S04. The Hethod 310.1 HCAWW, There 
i n  no standard reference solution for acidity; however, accuracy 
may k clot- by spUcing thm aamplm w i t h  a calcium carbonate 
molution. PrmcL8ion i m  dstemirud by analyzing mamplem Fa 
duplicate at a rate of 101. 

11.5-1.8. ChlOrids - Analysis of samplen for chlorFcterr are per- 
f o d  according to Huthod 325.3 M m W W ,  The -tcuric nitrate 
t i t r a n t  i m  s tandiudiz~d  againat a ntand--a . - 
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solut ian.  A reference a m p l e  is t i t r a t e d  with each group of 
m-1.8 to v u i f y  accuracy of thm mothod. A minimum of 10 porcent 
of t h m  simplam a m  ana2yt.d in dupl icate  and 5 parcsnt are spiked 
t o  a8.urr procision and accuracy of t h e  -hod. 

U.5-1.9. 00D - chemical Oxygen of m8mplem having a concen- 
t r a t i o n  greater than 50 mg/L a r m  dmtumiaod according to Method 
410.1 MCAWW. When t h e  concentration i8 lams t h r n  50mg/L, nethod 
410.2 ia umed. The ferrous m u m  s u l f a t e  t i t r a n t  must be 
etandardiaed d a i l y  against  a ataadard potammiurn dichr-te 
rrolution. A blank and a reference 8.mple rmumt be refluxed with 
each group of ample.. Duplicatmm and spikes are m a  w i t h  each 
mr lymis  t o  vuify preci.Fon and accuracy. Onr mample from each 
group or smt of samples will k duplicated and spiked to determine 
precis ion and accuraey of tbe method. 

11-5.1.10. Oolot - The platbwbcobaAt color imetr ic  msthod i n  u m m d  
to dmt- apprrrrrt color of mtmr d0riV.d from natura l ly  
occurring a m t u i a l m  (l48thod 110.2 )rCAW). Color i 8  measured by 
vi rur l  c-bon of tho amp10 w i t h  plr-t .+urdrrd.. Tho 
ADXI Mothod (Itrthod llO.1 pSClLWW) i s  uud  for co lo r  maamuramont on 
w a t e r 8  containing highly colored Fnduetrial wasten. 

l l . B . 1 . U .  - Conductivity is detennhaad according to 
llathod 120.1 BCAWW. A I+adard potaeaium chlor ide  molution i a  
umed to chock the accuracy of the conductivity meter. A reference 
sample and duplicates should bm aaalyzed with each group of 
samples t o  dotemino prrcimion and accuracy f o r  the mample m e t .  

11.5.1,11. Cyad.de, w, i n  W a t e r  - Sample6 t o  be analyzed for  
t o t a l  cyanide are d i s t i l l e d  according t o  Method 335.2 MCAWW. 
Aftax d i s t i l l a t i o n ,  an autoortad m i a i n r k a r b i t u r i c  ac id  
color-fc method is ummd to dmtmxmiaa q u a l i t y  of cyanide 
prommot, A blank, atmadud, d referenca 88mple arm dint i l lmd 
w i t h  each batch of m ~ p l m m .  One #amplm in each 8mle batch muet 
be duplicated and upiked to dmtemnhm precis ion and accuracy. 

ll,5.1.U. cyanide, Total in Soil aad - Approximately 1 O q  
of w e t  sample is used in t h i s  analysis.  The cyanide i a  extracted 
fram ths sediment by e t i r r i n g  i n  a 101 m o d i u m  hydroxide so lu t ion  
f o r  one hour. The procedure is demcribed i n  Jntarim nethada f o r  
t h e  Sammlina and Analveis of Prioritv Pollutants  i n  Sediments and 
Fish Tissue, EPA - August 1977. After t h i s  pretreatment,  t h a  
eediment and hydroxide solut ion axe d i s t i l l e d  and analyzed for  
cyanide aa described above f o r  t o t a l  cyanide in w a t e r .  A percent 
moisture &tomiination i n  porfonnad on a meparate a l iquot  so 
remults can be converted to a dry-weight basis.  The mame Q.C. 
requirements given abwe  f o r  t o t a l  cyanide i n  water are applic- 
ab l e  to cyanide in  aedimente also. 
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U15,1-14. CgrPSd., -la to Utbrbatbn  - detaimiaations are 
pmrfornwd according to -hod 335.1 WCAWW. Diet i l la t ion  and 
uralysim are the ram8 ar for Tutal Cyanide in Water deucribed 
above. 

U.5.1-15. Flnori&, Tota l  - detarmfnationm require a prelimijlary 
d i . t i l l r t i o n ,  llrthod 340.1 uCAWW. M t u  dimtillation, fluoride 
-ation i s  & t e  umiag m Zon-Se1mcti.or Stlrctrrode, 
lLthad 340.2- A rmf- -1. i. dirtfllmd md u u l y r d  w i t h  
each batch of ramplam t o  r u i f y  tho cal ibrat ion of a me1ecti-m ion 
m e t e r .  Duplicatem and ap-8 are analyzed t o  moaitor precision 
and accuracy of th. procrdura. 

11,5,1,16. Bardmw - drtumbatio~ arm perforawd according t o  
b t h d  U0.2 JSAWy. Tho 0 .0a  EDTA t i trast  im .+malrdi_rod 
4- a C ~ C L =  c-k 80lUtba. A mf- 8-1. 
i m  analyzed w i t h  each batch of sample. t o  verify accuracy of 
math&. 

lI.5,l017. PbaPoli.cn, lotiL -le - t h e  automated 4- 
aminourtipyrina ( 4 - W )  colurimmtric procdura, Method 420.2 
nCAWW, is umed folloying mample dimtillation, A blank, a 
mtaadard, urd a r m f m r m c m  mrmplo are din t i l l ad  and analyzd with 
each batch of samples t o  verify accuracy of mathod. Sample. w i l l  
be analyzed in duplicate at a r a t s  of 101 to determine precision 
of analyaie. 

U15,1.18. -, a l l  faav - datmsmbatian. arm pmrfonmd 
aecordbg to Mothod 365.1 &C1SWU. Tota l  phomphorum rrquirem a 
m ~ u a l  digomtion of  the mantplra followd by aut-ted colorimrtric 
d e t m t i o n r  umhq a Technicon AAfI. A s m r i e m  of stanciarde from 
0 t o  2.0 w / l r  total phorphorus, a referonce sample, and'a blank 
aro digemtrd w i t h  each batch of saraplem. Samples to be analyzed 
for ortho-phosphate are f i l t m r d  i n  the field, and run on the 
Technicon M I X  without prior  digmmtian. Ten percent (101) of the 
samplrm are duplicated, and f ive percent ( 5 % )  are spiked to 
-nitor precinion and accuracy of the  method, 

11.5.1.19. PhorphotP., Total in Soil aacl - determinationm 
ara perfoxmod on 0 . 1 t o  O.2g of dry sample. Sample preparationm 
are -formed according t o  thm Ragion fV mathod (Recrion IV LSB 
Methods for the Analvmis of SedLmantn and Sludaea - Xarch 1981). 
After manual digestion, phoephorua is determined by the automated 
colorimetric procedure, Method 365.1 XCAW on the Technicon N U f ,  
A aerie8 of etandardm and a -fatrance %ample are digemted with 
math batch of samplmm. DuplLcrtms and spike. a m  analyzed t o  
d r m c r f k  procimion and accuracy of the sample set. 
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ll.5.1.20. Sul fa tm - dmt-tions a r m  perfanned by a 
turbidLmrtric mrtbod, Method 375.4 MCAWW. The vorkiag 
concmntration tmg. is fmm 1 t o  40 mg SO,/L, but t h i a  range can . 
k mxt.oded by d i lu t ion  of samplms. Tho mulfate ntandards are 
prmparod ftm m- 0.- mulfuric acid  molution o r  from a 
utadard NaSOl solution.  Th8 s u l f u r i c  acid so lu t ion  must be 
atandardizod agdnmt a sodium carbonate solution.  A reference 
munplm is rrralyzmd with each batch of samples t o  ver i fy  accuracy 
of calLbt8tion stmdrsd.. S8mplm8 are raalyzmd in dupl icate  a t  a 
ratr of 10% fo dot- prmcbion of mrlymim. 

ll,5,1-21. -, llotrl - drtrrmiaationn aru p e r f a d  
according t o  Mmthod 415.1 XCAWU. Organic carbon is converted to 
carbon dioxfd. by cat.f-ic colabu8tion and i. moa8.ur.d d k o c t l y  by 
ur infrard -or taakrg 8 Bachm 9158 Total Organic curbon 
Amlyzer, A sarior of mtrnAlrdr f n  1 to 100 mg ca.rbon/L made 
ftopp 8 pgtU8iUm hpdrOg.O.phthal8ta mtoek .elution 8rm u 8 d  to 
-8 r calibration -. Tho accuracy of tho ca l ibra t ion  
curv8 i n  vmrified by ana lyzbg  a mtmdard reference .ample. 
Duplicatem and m p i k o m  analyzed to describe precision a 
the aample set. 

U.5,1,22. Turbidity - determinations are made according to method 
180.1 HCAWW. A mtandard r o f m r m m c o  molutioa is analyzed with each 
batch of mamplms t o  w i f y  propmy ca l ib ra t ion  of tha turbidimeter. 

11.5.1,23. Bbc- ( 5  b y ,  20°c) - 
determinations are made according t o  t h e  p r o c a u r a  found i n  
Standard Hethodm for t h e  Examination of Water and Wasteuateh, 15th 
E d i t i o n ,  p. 483, m o d  507 (1980). A standard rrfmrence eamplr 
is mrlyzod with arch group of mamplms to verify accuracy of the 
procadure. f f solublo BOD is rmquhed, the sample is f i l t e t e d  
t t v w g h  a glaas  f i b e r  f i l t e r  p r i o r  to analyaia by t h e  above 
&hod. Samples at8  analyzed in duplicate a t  a rate of 10a t o  
determine precision of the analyein. 

11,5,1.24. Oil and O-, !rutal -able - are analyzed 
according to Wlthod 413.1 HCAWW. A blank and a reference sample 
are extractad with each group of ramplen. 

U,5,1,25, pB - determinations are made according t o  Method 150.1 
UCWN. T w o  buff= molutioxm a r m  u.ed t o  c a l i b r a t e  tho pH meter. 
A Staadard m f u a a c e  so lu t ion  i 8  avai lable  to ve r i fy  accuracy of 
c-ial buffer uolutions uned f o r  ca l ib ra t ion .  

11,5,1.26. Reuidue, Filterable (&id at 1 8 0 ~ ~ )  - determinations 
an made rccocdirrg t o  160.1 MCl&WW, A n tandud  rmfsrmncm 
so lu t ion  i8 a n d y d  with arch group of - 1 e m  t o  ve r i fy  mecuracy 
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of -a. Sautplmm arm mllyzmd in bupl icato  at rate of 101 
to prmcision of tha analymia. 

11.5.1.37. l b m i b e ,  Mtm-Piltmrable &bd at 103-105~~ - t o t a l  
mumpmckd solids or nm- f i l t a r ab lo  r o m i d u o  u o  rarlyzod according 
to Mothod 160.2 WCAWW. A r e f u . n c o  samplo i m  uulyzed with each 
batch of aamplrm t o  veri fy accuracy of tba pmcedurm. Sm'ple8 are 
aarrlyzrd Fn duplicate at  a rat. of 101 t o  -ermine prociaion of 
tilo axlalyai.. 

u.5-1-18. -, -, -, 8d smttlo&bzm llrttrr - 
cktrrminatiaru arm made according to nethods 160.3, 160.4, 160.5 
MCAWW, rmepactively. S~nple8 urn duplicated t o  monitor precision 
of pmcmdum* 

11.5-1.29. U f d r  - dotaminatiaru arm ma& according to r 
pro-&rm gi- in th. g m m i s t r v  w l k e q  
sedbmntrrc campilad by Ormat L8k-• Rmgian Camittmo on Analytical 

X P A - m p  b.c. 1969. Th.. mwthylm blue color f o e  in 
t h e  aupplom and otandardm is mamurod w i t h  8 -0tomater at 
650 nm. Duplicat88 snd spikerm are analyzed w i t h  each batch of 
sample. t o  monitor t h e  precis ion and accuracy of t b  -hod. 

11.5.1.30, of - dmtexminationm aro ma& according 
t o  -hod D2382-16 (1980) ' S t a n d u d  T8rt -hod for Boat of 
Cmnbuetiun of Hydrocarbon Furla by B W  Calorimetmr (Bigh 
Precis ion Method)," Analyaea are performed on a Parx 1241 
Adiabatic Oxygen Bomb Cllorimotes with a 1720 procrdure. A 
otaadard knroic mid pmL1.t  im aruLyrod vith r r c h  batch of 
mrmplos t o  -ify calibration of a m  calorinwfmr. 

11 - 6- PC m-8 for -a1 ~noruanic 

11-6-1- Data Rwrardr: A l l '  raw data ftan Lamtmmmntation will be 
retainod for fu ture  referonce. Where reedings are road d k e c t l y  from 
an instrunmat, thoma readings are conriderad r a w  data and arr recordad 
in the appropriatm log book. 

13.6.2. QC Data: Data generated from e8mplr duplicatee, fapha,  
blank8 and SRM preparation. w i l l  be c~mpsred w i t h  h i s t o r i c a l  data f rom 
that p a r t i c u l a r  sample typo far acceptability. I f  t h e  data are w i t h i n  
t h e  limit8 of tha t r m t ,  they are added t o  the QC data bame. If it im 
not within the limits, tho sample/eanrplem w i l l  be reanalyzed. If, 
a f t e r  t h e  socond analyein, t h e  data a t i l l  doe. not fall within t h e  
acceptance l i m i t m ,  the data w i l l  be flagged, reported and the QC data 
is not added to the data base. Certain analyaee such am BOD, that 
cannot be repeated, w i l l  ba reported v i t h  flag i f  QC data indicate6 
the t m m t  t o  k outeida accoptaacr limitr. 
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12.1- Th. q ~ r l i t y  con+rol chrcl. 1- k l ~  m t i n r l y  =formad. 
The rmsulting data a m  rmcordmd on mtatiatical workmheetm (Form 12-1) 
and/or 5n tho Microbiology Quality Control Log. 

l2.1-1.1. Every 10th oample ia duplicatod except in  the caar of 
NPDES Canpliance Wonitoring. 

11-1-1-2. If HPDES -1- -toting i8 king  c ~ n d u c t d ,  a 
minimum of o m  sample p u  effluent i 8  replicated thee t h o .  

l2-1-1.3- A a ta r t  md fiaimh XF control trmt (r- w a t u ,  medium,  
rad mppliom lPrt ba conduct.6 for ucb filtration nri.8. I f  
.+orfie control8 indicatm contamination, all data on usmples 
affmctmd mast k rmj0Ct.d. 

32-1.1.4. Public w a t u  supply ramplrm analyzed by the mamhrana- 
f i l ter  m & b d  maut --.at l8ut ffvm mhwn or bardorline colonieo 
vezified From each e r a a e  containing fivm or m o r e  such coloniem. 
Counts must be adjusted based on vorificafion. 

l2-1.1.5. The HPlO test m w t  be carried to completion, axcept for 
gram staining, on 10 pramat of the positive confkmrd public 
w a t e x  mupply mampls8. Count8 must ba adjusted barred on completion 
reeulta. 

l2.1-2-6. Puriodically, XPI tub. code remuits urn tabulated to 
chuck tho fzquaacy of -once of varfwr code8, Obrerprd code 
frrquurcimm arm ca-d t o  thoomtical up.cted freq'urncire. 

12.1.2. Qualitative D a t a  

U.1-2.1. Accuracy of biochemical and merological ioolate 
identifications i o  ch.cked by ~ r u h d t t h g  culturrs to the National 
Cent- for Diaaam control (Atlanta) for confirmation. 
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Log No. Data llrulyrt I, 
Sample 
Enumeration Method: KP nPN Other 

x, 
BacterL11  Indicator: T o t a l  Coliform 

r, 
F e c a l  Cali x,, 

Deacr iption 

8 - 2  
RSD - 

EQUATIONS 

RSD I = a X I00 

x 

- .- 

Po- -5-1 
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U.1. A l l  parformmca quality control data (Section 10, 11, and 12)  are 
tramforrmd froe thm data book. md f o r m  to tho appropriate qual i ty  
control 1098 or  data .n+ry f-. Quality control log@ or foxma are 
maintained for inorganic parawtexe, organic8 and paeticides,  metals and 
microbiological -amstera. 

13.2, The fallowing nubneckionn c o n t a h  the  techniques used to arsasure 
analyt ical  performance: 

13.2.1.1. Precision in expremmed M percent relative etandzud 
deviation and in calculated by the  formula: 

13-2-2. The estimated standard dcwiation may be calculated by t h e  
following equations f p r  duplicate analysie: 

Where: XI and X2 = individual observations. 

For replicate analysis (any number >2)  

ROTE: Automatic calculatotm 
may be u8ed to dotrr 

n(n-1) m i n e  S i f  thin formula 
io used. 

Where: X = individual obaerpations. 
n = numbex of obaerpations. 

Do not uee t h i s  formula for n92. 

33.3. Acmracv Data 

l3.3.1. Accuracy is expresuad am percent recovery and calculated by 
the fotmula: 

2 - X  
% Recovery = T ( 100 ) 

Wherm: It = concmntration in unrpFk%d m a u p l m .  
Z = concentcation i n  npikad sample. 
T - True concentration of up* added. 
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l3.4.1. A t  thm and of each fiscal wsr, 8 mmary report of the 
Branch'. rarlytical puf- i 8  m. Contrfrud in thim repart 
am: tho prrcimiaa data (avmragm prernt RSD, uppmr warning and 
c ~ t x o l  lfnrltm), and recuracy data (rvurg. tatd pmtcent recovery of 
.pSlud ..nrPlU, AQC ~ f - m  8.pppla8, aud p u f  O r m n C 8  audit maraplea) . 
Thi. 0- will contain all p a r a m o t m r m  for which admate quality 
control data ha- bmmn genuatmd during thm y o u .  Special aunmaries 
of the Branch'. QC data can km made at m y  t ime u e h q  saws. 

33.4.3, The Elranch will participate fa ann0unc.d EPA prformance 
goaluation Studima. mrfornunco on them. atudiem further indicaterr 
the effmctiwrrumm of the laboratuzy0m d a y - t d y  quality control 
p r 0 C r b u t . a  



14.1- The Branch h. the remponmibility +or providing QA/QC o o e r ~ i e u  of 
the con+r8ctor=gmneratmd 18boratory data 8 u h i t t . d  t o  t h e  Division. 
Currently, the  pxfnciple eource of contractor data m i -  by the 
Branch i m  goruratod by the Contract Laboratory Program ( C L F ) .  The Branch 
is involved i n  u s a l  face ts  of  CLP csparatioru and data overview 
including: 

14-2. Project Officmc (TPO) aativitbs. A ammbetr of the  s t a f f  
(Tam Baumtt)  a-8 am the Ragion N CLP TPO. Th. TPO work. d i r e l y  
with m i o n  IV CLP laborakorbm on contract, tmchnicrl, capacity, 
timalinemm, rad data qual i ty iaaueo. 

14.3- Q9 ToddcU C m c w u .  Staff rmmhrm BUVO on technical caucusem 
remporuibla for dmmloping md rmvimuing .p.lytLcrl md data mimu 
~ o e o l m  aiamd a t  improving the CL?. 

14.4 - Thr dmta1.d t r c W c a l  rmviw of laboratory data 
comti tu teo  the major ac t iv i ty  ammociated with contractor qual i ty 
assurance ovr r~ i rw.  Data r r v i m s  urn coaductrd by eft- ASB o r  
Enviromnntal  Sarpicos Aasimtance Team (ESAT) parnoanel. All ESAT remievn 
are overviewed by EPA personnel. The data review activitiem conaiet of t h e  
following elemente: 

14.4-1. Blind blank m d  mpib s a q l r m  are prmparmd and mubmittmd to 
the contractor8 with each set of ampler.  Contractor analyeim of 
theoe sample# fa waluated am part of the final data rwiw. 
Duplicates of the blanks and spikes arm analyzed by our Branch 
laboratory for c-ativr purposrs. 

14-4.2. U h n  CLP m i c e s  are r 0 q ~ e 8 t d ~  o a ~ h  came, its' asmociatmd 
t~ampls nunrbrrm, and the typm of analyua  tlrqueoted are logged in to  the  
c o m p u t u i u d  data management aystan known am the  Sumpling and Analymie 
naaagewnt Symtem (SAAtaS). The Branch aecrmtary baa t h e  
rempomibility of tracking alL U P  caaes. The SAAWS faci l i ta te .  the  
tracking procram by allowing th. a m r e t a r -  t o  determiam when t h e  camem 
are due aad when all samples from a specif ic  case have been receivrd. 

14.4-3- Once t h e  cmnpleted caee i e  rekceived, the data package ( a l l  
deliverables am e p c i f i e d  i n  the  CLP Statement of Work) is eent t o  AS0 
or  contrackor mupport p.roonnrl (ESAT) for  technical review. EPA and 
contractor poreonnel u8m Laboratom Data Validation Functional 
Guideline. f o r  Evaluatina Oraanic and Inoraanie Analyses, which waa 
prepared by U.S. EPA Headquarter8 and the EPA Regionm, am t h e  ba6is 
for t h e i r  Routine Analytical Serviceo(R1IS) tmchnical data review. In 
addition to t h e  Punctional Guidelines, the Region TV Standard 
Operating Procedure (SOP) f o r  Organic and Inorganic data review 
(October 1, 1987) i m  uud.  T i m  regional SOP ouppl-ntn the  nat ional  
Functional GuidelFneo in amam where the national protocol in 
irrcocPplete or unclear. The regional SOP also  contains specific 
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Faaructionm for  arranging the numerical data  .ad data qualifiers fa a 
for~sat c q t i b l a  with !SAWS. 

14.4.4. EPLI aad/~t ESaT pumoanrl valid8ta l O O I  of tho data receivmd ' 

f- +h. Q9. All data  p . c k r g . m  are Ulorou~hly r e v i d  fo r  -la 
holding t-. hmtmwat pufo-, hmtnment cal ibrat ion,  blind 
QC m.mplr8, blanks, m r r q a t m  rmcoveri8a, matrix .pike recoveriaa, 
q u a l i t a t i a  idmt i f i ca t iona ,  and an overall c a m m  ammrmamnt i n  ma&. 
When technical deficimncimm ara notad w i t h i n  a cam, the individual 
data i t e m 8  affocted are ammigmd a da ta  qua l i f i r r .  If no tachnical 
problew ara dimcuvmcmd, fLu data it- will k l e f t  unflagged- Data 
itrP. with quulifiu. i n f o r m  tha drt8 lam th8t .- problrr(m) a r i . t m  
w i t h  Uu --ti- OT @i+.tit(~ .ECUtw of t h ~  d.k* Th. data 
qualiFium uwd fn Rogion IV arm prharily thou 1- U the 
national Functional Guidrlinmm; hewwer, there m a feu instancem 
w h u e  rogion apocific q12alifi.r~ are usad. Th.8. region .pecifLc 
quilifirr. .rd - 8ppllcrti.m arm rxplrinrd i n  thm Ihgion N sOP 
for b r k  

14-4-5- A l l  Q9 &a, i..., t& ~ 8 l d . d ~ -  mmlt. of t b  
entered in to th. SANa. Tho SAM8 is mbLm to -tm both tb 
numerical value and m y  data  qualifier.  u m e d .  Onvalidated eLP data im 
e l e c t r o d c a l l y  t r a n m f e  ftom S q l m  M a n a m a  Officm ($I401 to the 
RTP mainframe and thm -ion N SAaMS from tbm dimkettm provided with 
each cam by th. contract Laboratory. If the transfer is timely &ad 
data a r r ive  &form the regional data val idat ion procers i m  completmd, 
th. almctzmaicllly t r a ~ f m  data is a t u d  and tho nacar8ary data 
qualifier.  are Wrd. If  thm data are not e lac tmnica l ly  traneferred 
fran SXO kfore the data val idat ion procema ia completed, the 
validated data m a t  be manually entarad into the SUUIS. 

14.4.6, The data mi- docuwntr t ibn ammmmeing thm data qual i ty  of 
each cum in distributed to thm appropriata rogional Technical Proj.ct 
Officar, tha ZPA Eoadquarterm Analytical Opmrationm Branch, md EUSL - 
Lam Vegam. The validated ana ly t ica l  data for mach cam im bis tr ibutd  
t o  the mite projmct numagar. the data requestor, and a copy ia 
retainrd for  rugion N f i len .  I n  addition to the fi le copy, th. data 
is a100 ratained by the region on camputer tap. via the SAAXS system. 
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15.1. Corractiva action will be trlun at my t i m e  during the analytical 
pmcesa whoa rucmsmary bamad an d y m t  judgement or when quality 
control &ta indicate a no& for action. G.narally, corrective action 
w i l l  be tr iggeed  by such thing. a8: poor aadymis ~eplication, poor 
r m c o a u y ,  iPrtrunwnt calfbration p ~ ~ b l - ~  b l a h  contamination, etc ,  (see 
previoun mmctionm for specifics) 

IS-2- Cotrrefi- rct- w i l l  includ., but not - . . ~ i l y  k lhitd tor 
rmaaalymi8, cllculrtfon chmckm, iru+ruawrrt trcrlfbration, preparrtfoa of 
l l l ~  ntmdrrdr/blmkm, ~ a c t i o d d i g m m t i D I I ,  dilution, application of 
another analymir method, additionil analymtr training, etc.  Hout 
frequently, these corrective actiona will be initiated by the analyst at  
the t h ~  of rnalyair. Hmovu, eaaw corroctfa action. ur hiti8t.d 
8Ubmqu-t to d y a i a  burd oa r r ~ t ~  puforprd by quality unrtancm 
or laboratory r m ~ m  pernonnrl. 

15-3- A l l  data corrmckivm retiow will k noted on the appropriate log, 
chromatogram, strip chart or &ta rrpoe. 
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16.1. DutLng the planning p h u m  of a proj.ct requiting laboratory support, 
the data urn- must  88tabli.h t h m  quality of data mixed fram the 
inmtmtigation. Such rrtateamntrn of data quality are knaam as Data Quality 
Objectivma (DgO'8). Thm -'a a m  q u a l i t a t i n  and quantitative mtatemenfe 
of thm quality of data requked t o  support w i f i c  dmciniona or 
rsgulakory actioru. Thm lrboratory is rompoluible for producing data of 
h a m  quality and consiatmnt with that prmmcribod in the DQO. 

16.2. Thm l.bora+oZy will wlmct mrlytLcl3 nwthod., hutrummat., 
parmmtu b.f.ction limits, mtc. which c a p a b l m  of probucing data of  
the quality roquitmd by the DQO. Th. quality of a data amt is def inod in 
temm oft m i m i o n ,  accuracy, r e p r m m u x t a t i v m n m s m ,  camplmteness and 
-ubilf+y. Tho aignificmcm of ..ch of tho- maamusom differ. ' 

rcEoPcdfag to tho- - i l i ty  to thr l.bOEltOfp and to. *iCular 
data mmt. A brimf mxpluution of tho abeva moaaures a r m  am followat 

16-2-1. Pt.cf.fon and accuracy. T b m m  u m  quantitatfvr mea~urrs that 
c h a r a c k u i u  thm .mount of variability md bias m n t  i n  a givmn 
data sot. Precision r m f u m  t o  tha 1-1 of agrmamnt among repeated 
maaaurclmaots of the mama charactarimtic. Aceuracy refera t o  the 
diffmzaacm bettrf..n an emtimate bas& on the data and the true value of 
the parametu king estimated (See Section 13). 

16-2.2. --r, Refus to t h  degrme to which thm data 
collectrd accurately reflect the population, group or medium being 
ompled. 

16.Pb3- -8. Rmfmrm to +ha amuat of data that is 
auecosafully co1lect.d with rm8poct t o  that amount irrtmnd8d in the 
mtudy domfgn. 

16.2.4. Q q p u r a b i l i t y .  Refers t o  the abi l i ty  to compare data froar 
different sourcmm with a degree of confidence. 



17.1.1, Tho Analytical Support Branch ham thm remporuibil i ty for 
laboratory roaluatioll. in support of tb. EPA nat iona l  and regional 
qua l i t y  amsurancm programs. The.. laboratorims include: 

o m t a t m  priacipal drinking w a t e r  1-ratmien f o r  the purpame of 
f t i t u i m  C u t i f i c a t i o n  uadu tho Safe D r i n k i n g  W a t e r  Act. 

o municipal and industrial laboratoriam u part of t h e  DMR QA and 
Performance Audit Impaction program, a P  1.boratories located i n  
RqFan nT, and labOr1tmrL.. wicl ing .upport to mpufund - 
and - program. 

17.1.2. Thim labaratory -irW L. c0aduct.d by on-sit* mvaluatfons 
of laboratorirm md t h m  coordination of natioaal parformance audi t  
mtubi.8. Laboratory mvduation w i l l  be c o ~ i m t e n t  with t h e  Rsgion N 
S t a t e  0P.tpiew policy. 

17.2, S + k d  Owratha f o r  Statm On-mite M u a t i m m  

17.2.1.1. The s t a t e  agency w i l l  be not i f ied  in writing af.laaot 
thirty days p r io r  t o  m on-sit8 v i e i t .  Te1.phone contacts  with 
Irbotatotiom may be made prior to tha fd no t i f i ca t ion  for thm 
purposm of n t t i n g  c a ~ 8 n t  date. f o r  +ha . ~ r l u r t i o n r .  

17.3.1.2. Pre-aummy qummtioanairmm w i l l  be amnt t o  t h e  otate 
labora tor ies  in t iqe f o r  caapletion p r io r  to the  on-.it8 vimit. 
W h m r e  avai lable ,  questioanairms given in Agency c r i t e r i a  and 
-8 cloaments w i l l  bm used. 

17.2.1.3. The no t i f i ca t ion  md scheduling of Perfoinrancr Audit 
Xolprctione w i l l  be don. by t h e  Bnvkonmantal Camplianc(~ Branch. 

17.2,2,1,1. A dotermin8tion i8 made am to the adequacy of 
laboratory ataff'a r i ze ,  training, and experience for s h e  
performante of its function. 



17~2~2.2~1. An fnrp.ctiw o f  facilities is conducted t o  
& t u m i n a  thm 8&quacy of laboratory m p c m ,  ample  War- 
.p.rr, officm 8- aad mrr~ic.8. Safmty iamums are rlmo 
adar0s.d. 

17-2-2-3-2- Equipmt  .rrd betmamntation arm r r x m i s i d  t o  
dot- i f  thoy are a d e q u r t m  and moot the spmeificatioam for 
anrlymos bring parformrd. P-ti- mrlntanance logm are 
axambmdnrd. 

17-2-2.4.1- Sample -1- p r o c e d ~ s  are reviewed t o  
detu!mine if EPA racarm~.ndr+ioru for containera, premerpation, 
md holdhg t imes uu kinq a d h r d  to. -1m 
~ i f i c r t i o a ,  tr8cm8bilfty, 8ad ch.Fa9flcrr.toby pmcadum. 
arm - 0  

17.2.2-5-1. The methods fa uma at the laboratory are examined 
to dmtrrmfne if +h.y arm BPA app- t0.t proemduma (or 
appmmd alternate p r o c ~ ~ e )  am outlFnrd Fn t h e  apprcpriats 
regulation(.). 

17-2.2-6-1. Data hurdling procedures ate rwiaued for adequacy 
of raw data documentation, data validation, and reporting. 

17-2-2-7.1- A review is ma& of the laboratory's quality 
a 8 0 u n n c m  a n i v i t i e n  to determine: 

17.2-2.7.1-1. If SOP'S have bsen developed and uo in urn. 

17-2.2-7.1.2. If an adoquato amount of performance quality 
control data are baing genera+& and hov theme data are 
Ud, 

17-2.3.1. Following the ovaluation, an exit intervim with the 
Laboratory director and staff v i l l  k conducted by t h e  evaluation 
taam. Thim interoirw will summarize the finding8 and 
recommencktione that will be covered in the ewaluation report. 
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17-1-4-1, A final rmport w i l l  be catplated w i t h i a  thirty day. of 
the ovalrution via i t .  Tb rep= w i l l  k a i t t e n  in the m t m  
~~ N formrrt. 

17-3-1- An *-ant el-nt of the mvalurtbn protp!m is the 
parkicipatbn of lrboratorirm Fn prrfo- audits, These 
U i t a  Favolm t h  aaalymia of unknown porfo-e evaluation samples. 

17-3.2- Labaratory participation rad puf-a w i l l  be tracJmd to 
Umutr, that rquhtory rod Region N policy r8quF-tm arr m e t .  
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